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I. Ecum 0 npunagnexut {L}, ommparouremyca Ha {M}, c pagom (1), RocTHKHMOe TPH Gp, 
TO pasvloywKeHHe 0 B HeNpepbIBHYIO 7poOb HMeeT BHA 


os ee a 
9 = Ay, G1Ag...  ApO%y {A} H_1% 1 {A} H_pH_1Hy%1% {a} ..., 
: a ——__—_ ne 
PAE Ay, Qy,... Ay MIPOWSBOJIbHbI, %1, 10% 9%, C_gh%_1%)%1%_ ... — BCe GOomee AHHHbIe OTpes- 


KM psxifa (1), CHMMeTpHuHBIe K &), H {a} — KOH2UHbIe «BCTABKM), KOTOPbIe MOryT ObITb O- 
BOJIbHO MIpOH3BOJIbHbI, B CHJIy MpOH3BObHOCTH STHX BCTABOK Ha OHH H TOT 2%Ke JOCTHXKHMBIH 


Klacc {M}, BooOme roBopA, omnMpaeTca KOHTHHyyM KvJaccop {L}. [Ip sTom BcsaKnit pas 
AL =A 
L M: 


T-05972 Ilogmucano kK neyatu 24V 1958 r. Tupax 5400 9x3. 3aKxas 274 
@opmat 6ymaru 70 108!/4,. By. a. 63/4. ey.m. 18,543 Bkaelikn. Yu.-n3ay. m1. 18,7 


2-a Tunorpapua Vsgzatenperpa Axkagemuu nayk CCCP. Mocxsa, Iy6unckui nep., 10 


Hoxuaygo Akayemuu nwayrx CCCP 
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MATEMATHKA 


Jl. Jl. BEPMAH 


O PACHPEAEJIEHMH Y3JIOB B HHTEPMOJISILHOHHOM [IPOLWLECCE 
C. H. BEPHIUTEHHA 


(ITpedcmaeneno axademuxom C. H. Bepxumetinom 26 XII 1957) 
1°. Ilyctb saqaHa TpeyrovibHad MaTpulla y3J10B 
Be Ee a Oe gee CG me =m SPP aen (1) 


MH dbyHkunsa f[ (x), onpezemenHas B cermeute [— 1, 1]. CormacHo Kmaccuyeckomy 
pesymptaty C. H. Bepnwteliva u TV. ®a6epa, we cyulecTByeT MaTpHILbl 
Bua (1), Np KOTOPpOH uHTepnoAUMOHHEIM mpouecc Jlarpanxa L,(f, x) yqoB- 
JCTBOPAeT JIA JIOOOH HeNpepbIBHOH (YHKUMH PaBHOMePHO COOTHOLIUeHHIO 


La(f, x) f(x), no, —l<x<l. 


B cBa3H C 9THM OTPHUaTeIbHBIM pe3yJIbTAaTOM MpecTaBsaeT uHTepec 
HHTePNOvIAWHOHHEI mpouecc {Ap (f, x)}~., C. H. Bepnmrelina (+), Koroppii 
ompejeiaeTcaA M0 3aKOHY 


Ap Adin®) =a, 11x) 1d), ook, A) yi — laa (20); (2) 
j=l 


rye {l, (x)};_, — byHameurampupie nowMHOMb! Jlarpaw2Ka f-H CTpOuKH MaTpH- 


ub! (1); p — MpoHsBobHOe (PPUKCHPOBaHHOe HaTypaJibHoe yUcwIO. Llesoe uncuio ft; 
ompeyemneTCA OMHO3HAUHO M3 HepaBeHctB 2p (t; — 1) <j < 2pt;. Ulrpux B cym- 
Me (2) yKa3bIBaeT Ha TO, YTO j MIPHHHMaeT BCe LeJble sHayeHuA oT | Jo n, 
3a MCKJNOUCHHeEM UNCe, KpaTHbIX 2p. Ecnu 2pt;>>n, TO Mbl cuHTaeM 
Lopt; (x) == Qe 

Tlommunompr A, (f, xX) OOaqatoT JBYMA BaxKHBIMH CBOMCTBaMH: 

1) MoxkHO yKa3aTb BeCbMa OOWIMpHbIM Kslacc MaTpMI, y30B Bua (1), 


Ip KOTOPbIX AA TO6OH HenpeppiBHOH B [—l, 1] cbyHKumu f (x) MMeeT MecTO 
paBHOMepHO cooTHOWeHHe (* *) 
An(f, x) >f(%), n>, —l<x<l. (3) 


2) OrHowenHe cTenenH nmommHoMa A,(f, x) K 4MCTY ero Y3JI0B CKOJIb 
yrogHo 6H3KO K 1, eC TOMbKO P AOCTATOUHO BEKO. 

C pyro cropoubl, B cuyyae paBHOOTCTOAMMX y30B oTpesKka [—I,]1] 
mponecc A, (f, x), MOCTpoeHHbIM Ain cbyHKuuH f (x)==x, pacxoAHTCA BO BCex 


TouKax x0 u3 uHTepBana (—1,1) (’,*). f 
B cBa3v C yKa3aHHbIMM (pakTaMH BO3HHKaeT eCTECTBeEHHbIM BOMPOC: KaKOBa 


ouKHa ObITb MaTpuua y3s10B (1), YTOObI Tia mOOOM HeMpepbIBHOHK PyHKWMH 
BbINOJHAIOCb PaBHOMepHO cooTHOeHHe (3)? Hacrosijad 3aMeTKa M NOCBs- 
meHa 2TOMY BOMpocy. 
2°. Tlo02«uM 
Ke? S05 Oe aT On, n= 1, 2,-. 
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Mbt 6yZeM TOBOpHTh, YTO Y3JIbI {xp} en 1, 2, ..., KBa3HpaBHOMepHO 


pacnpeyeJieHbl Ha MNOJYOKPy?KHOCTH, €CJIH CYUIECTBYIOT TaKHE NOJIOMUTEJIBHBIE 
KOHCTAHTbI Cy HW Cz, HE 3aBMCAWIHe OT 7, UTO 


C. 
<a WY <2, y=1,2,...,(n—1), n= 2,3,... 
Teopema 1. ITycmo @yx0amenmaaoxole noaunomet C. H. Beprwmetna 
OepaHudeHel 6 COBOKYNHOCMU 


jr (x)|<es, j= 15825 eas Mees ee Oana —l<x<l. 


KeA3UpasBNOMepHO pacnpedeAenol "Ha 


co 


Tozda y3not noaunomoe {An(f, X)}, 4 


NOAYOK PYIHCHOCMU, 
V3 Treopempt 1 awerko mowlyyuTb Teopemy 2. 
y foe} 
Teopema 2. Jn mozo umo6o unmepnoasnyuonHout npouyecc {An (fT, x)},—y 
C. H. Bepruimetua, nocmpoexnoti Onan arwbou Hnenpepolenol @ ceemenme 
[(—1,1] @yxxyuu f(x), pasxomepro cxoduaca 6 [—1,1] K gynKyuu f (x), 
HeoOxodUMmo, umMOOoL Yy3AbL nonuHomos {An(f, x)}~°, Oolau KeasupasHOmMepHO 


pacnpedereHel Ha noAYyoKpYIcHOCmMuU. 

3°. B (7) Obi WaHbl AOCTaTOYHbIe YCJOBHA JIA BbIMOJIHeHHA COOTHOLLE- 
Husa (3) paBHOMepHO Jif smoOOH HenpepbiBHOH dbyHKuNH. B yacTHOCTH, OT 
MaTPHULbI y3JIOB TpeOOBalOcb, UTOObI OHA YAOBJETBOPsAJIa yCJIOBHAM 


| yi 2? (|<. <<]? (I, sae ait al 
(| >| |>-.. Sl), 2 =m, mel. ©) 


HepapenctsBa (4) u (5) MO%KHO BeCbMa MPOCTO OXapaKTepH30BaTb Treomer- 
PH¥eCKH, eCJIH BBECTH B PaCCMOTPeHHe TaK Ha3bIBAeMbIe COMPAXKeHHbIe TOUKH. 
[lon02%«uM 


1 


Py (x) = by (%) + Las (x), k=1,2,...,(” —1). 


P, (x) — MHorowien (1 — 1)-H crenenu. TouKH x4, X2,..., Xr—1y Xata,---» Xn 
ABJIAIOTCA MIPOCTbIMH KOPHAMH Pz (x). Tak kak Bce KOpHH Px (x) BelllecTBeHHbI, 
TO cyulecTByeT KopeHb X;, MHOroWeHa P, (x), OTJIMYHbI OT paHee yKa3aH- 
HbIX efO KOpHel. 

JlerKO BHJeTb, 4TO 


1 w. (x 
Xp = Xp + 7 et — Xn), a, = Sy Se a 
, k oO, (p41) 


PAC On (x) = [|] (x —x\) . Touxy X;, Mb OyeM HaspiBaTh COMPA KeHHOR 
joa 
OTHOCHTeJIbHO TOUKM X,. Ecmu a, = 1, TO MEI cuntaem X;, = oo. Conpsxen- 


(n--1) 
Hble TOUKH {Xz}, °, B OTMM4He OT TOUeK (xe os BOOOMLE FOBOPA, He e@2KAaT 


B HHTepBaie (—I1,1). Kak 9T0 OyzeT BUAHO H3 AabHeiINero, B TeOpHH HH- 
TEPNOMALMH MpeAcTaBAAeT OCOObIN MHTepec ToT cmyudli, Kora conps>KeHHbIe 
TOUKH HaxofATcH BHe MHTepBasia (—1,1). Tak, Hanpumep, B culyyae y3vI0B 


2n— 2k+14 
I]. JI. We6bnuesa xz = cos nr, k=1,2,...,, compskeHHbIe TOUKH 
BbIUMCIAIOTCA MO (opMywaM 
Tw 
cos oe 
Nee ee en 
cos prs 


M3 9THX paBeHCTB BHJHO, YTO ec” O< x= 1, -708XKR 1 conniske 
—1<xr<0, To X,<—1. Takum o6pa3zom, B cmyyae y3os II. JI. Ueoni- 
Ie€Ba COMPs2KeCHHbIe TOUKH HaxOsTcA BHe cermMeuta [—1, 1]. 

1064 
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[lockombky yeOIleBcKHe y3JIbI yJOBJleTBOpsioT HepaBeucTBam (4) u EO) 
TO BOSHHKaeT BOMpOc, Kak PaCMOJIO%KeHbI COMPAKeHHbIE TOUKH B Cyy4ae Mpo- 


H3BOJIbHbIX MaTPHU y3JI0B, YOBJIETBOPAIOWINX HepaBeHcTBam (4) u (5)? OrserT 
WaeTca Teopemon 3. 


Teopema 3. Jaa mozo umobol 6oinonAnaAauce Hepasertcmea 
(| <[eep (|, [de (1) | > lle (1) I, 


HeoOxodumo u Oocmamouno, 4umobel conpsaxceHHaa mouka Xp, yOosaemeopana 
Hepaeencmey XprQ—1, ecau ag >1, uau Hepacencmey Xp>1, ecau 
Ge bs 

B (?) WOKa3aHo, YTO ec N-A cTpouKa MaTputbl (1) cocrour u3 KopHeli 
nomuoma AKo6u Jn (x, «”, 8”) ¢ napamerpama —1 <a”) <0, —1 <8") <0, 
TO MaTpulla (1) yoBmeTBOpseT HepaBeHcTBam (4) u (5). Tlostomy uz Teope- 
MbI 3 BbITeKaeT TeopeMa 4. 

Teopema 4. I[]ycmo n-a cmpouxa mampuyot (1) cocmoum u3 KopxHett 
noaunoma AKo6u Tn (x, «”, B™), n= 1,2,...,cnapamempamu —1 <a <0, 
et <e gi”) < QO *, 

Toeda conpsdceHnole mouku Haxodamca eHe unmepeana (—1, 1). 

Mp yxxe OTMeyaH, 4YTO B cayyae y30B IT. JI. Uebbiuiepa comps»KeHHbIe 
TOUKH HaxofaTca BHe (—1,1). OueBuaHO, 4TO 3TO yTBepxKAeHHe MpeACTaBJIAeT 


YacTHbIi clyuali Teopempl 4, Korga a = B= —1/,, 
HopropoxckHi YrocyJapcTBeHHBIi Moctynuae 
NlefqaroruyecKHit HHCTHTYT 26 XII 1957 


IHMTHPOBAHHASA JIMTEPATYPA 


1C.H.Bepumteiau, Coop. cou., 2, M3g.AH CCCP, 1954, ctp. 130. ? 71. JI. 
M aH, J[AH, 60, Ne 3 (1948). 20. JI. Bepmau, JAH, 81, Ne 1 (1951). Aerie 
Mau, JIAH, 70, Ne 2 (1950). 


x 


* [lo onpenesenmo, J, (x, —1, —1) = ( P,,_,(t) dt, rae P,,(¢)—monunom Jlexanzpa 
-1 
n-H CTenleHH. 
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Jloxnaynm Akayemun wayk CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 


M. BOKIWTEHH 


TEH30PHbIE NMPOW3SBEQEHHS CHCTEM FPYIitl 
Wi TEOPEMbI OB YHHBEPCAJIbHbIX KOIPP®HUMEHTAX 
JIA TOMOJIOTMM HW KOFOMOJIOrHH 


(ITpedcmaeaexo axademukom IT. C. Anexcandposoim 18 XII 1957) 


1. Bompocy o HaxoxKJeHHH YHHBepcabHOH rpynnmbl KospPHUNeHTOB AVIA 
CMeKTpaJIbHbIX YpyMM FTOMOJIOrHH WIM KOFOMOJIOrMH TOMOJOrHYeCKOrO Mpo- 
cTpanctTBa B cmpicyie Uexa Opiia nocBauyeHa pa6ora Crunpoga (1). Oguaxo, 
BCJICCTBHE TIPHMeHeHHA HelpaBYJIbHOH avireOpanyeckoH JICMMbI, JOKa3aHHOW 
B 9TOH paOoTe (PakTHYeCKH OKa3biBaeTCH He (hopmywa 


H7(X, G) = Al(X) © GF AGO sG, (1) 


O3Hayalollad YHMBepCaJIbHOCTb UeJIOUNCJICHHBIX KOSPPHUMEHTOB AVIA TaKHx 
rpylm KOrOMOJIOrHH, a JIMWb Ooee claObli CakT, YTO MOCEOBATeJIbHOCTh 


OS HEX) OG A(X, G)S Ae OS eG. 0 (2) 


aBsdeTcA TOUHOH, T. e. uto H"(X, G)/H8(X) @G= He" (X)«G. 3nece 
H"(X, G) — q-mepHaa cnektpasibHaa rpymma KkoromoJiorua mpocrpancTrBa X 
mo rpynne Koadpuunentos G; Hg (X) = H" (X, J), rye J — anqurusnas rpynna 
WesbiX uncen; ® — 3Hak TeH30pHOrO MpoMsBeyeHHa; * — 3Hak MpousBeqenua 
KpyyeHua. Oisnen6epry u MaxkmetHy yanocb YWCMpaBATb JOKa3aTe/IbCTBO 
(popmyvibI (1), HO JIMWUb Ist! METpHYeCCKHX KOMMAKTOB ((?), yKa3aHve Ha cTp. 820 
mu Teopema 44.2). 

Y HHBepCaJIbHOCTb rpynnbl J B OOuleM Culy4ae OblJIa MOKasaHa MHOIO B paboTe 
(*) (ra. I, § 5), omHako 6€3 aABHOrO yKa3aHHA (opMyvIbI, BaoujeH rpynny 
H¢(X, G). Pe3syaprarbl ato pa6orbl ObliM nomyueHbl B TeyeHHe 40-x roqoB 
(mouIHOcTbIO paoora Hamucana Kk 1950 r.), a noToMy B Heli He MPHMeHAVIHCh Co- 
BPeMeHHbIe MeTONbI, C TOUKH 3PCHHA KOTOPHIX aHHOe B Heli MOK a3aTe/IbCTBO Nocne 
BBCCHHA COOTBETCTBYIOWUX MOHATHH CTAHOBHTCA 3HAYMTebHO KOpOUe HU MIpo- 
3pauHee. Bmecre c TeM, KaK MbICelivac MOKaxKeM, yaeTCA B OOuIeM Cuyyae J0- 
Ka3aTb cbopmysty (1). 

2. Bpewem caeqyroulwe onpeyenenus. Hazopem cucTemoit rpynn {G,; x} 
COBOKYNHOCTb AXAMTHBHBIX aOesleBbIX rpymm G,, JIA HEKOTOPbIX H3 KOTOPbIXx 
onpeyeseHbl roMomopusMbl t= 7%’, rpynmbl G, B rpynny Gz, (B yacTHOCTH, 
CCIM HHACKCbI & HalpaBJIeHHO YaCTHYHO yMOpsAOUeHbI, TO CHCTeMy Ha3bIBaeM 
NPAMBIM, OOPATHBIM HIM AWBYCTOPOHHMM CHeKTPOM, kKorga 9TH 
rOMOMOp()u3MbI OlpeyesieHbl, COOTBETCTBEHHO, IpH «<8, «> uw B OGoNX 
cayuaix). JiBe cuctempl {G,; x} u {H,; } HasbiBaloTcd CONPA KeCHHBIMY, 
€CJIM OHH OpeyeJIeHbI IX OMMHAKOBOTO MHOKECTBA HHJeKCOB U ec FOMo- 
MOp(usMbI ©? ONpeseJeHbI Tora M TOJIbKO Tora, Kora ompeyeeHbI romo- 


MOp(pH3MbI mi TeH3OpHbIM NpowusBeqennem ypyx FconpmkeHHbIX 


cuctem {G,;%}@® {H,; o} Ha3biBaeTcd (baKTop-rpynna MIpaMOH = CYMMBI 
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\ : 
>) G. ® H, 10 noyrpynne, nopox*«JeHHOl BCeMH 3zleMeHTaMH Bua g, ® off, — 


— ng, @h, (g,€G,, hy € H,)- 


Hen age noKkagana Teopema ((%), ra. I, § 3, uum (4)), KoTopyto c no- 
MOUIbIO BBeJCHHOrO ONpeeJIeHHA MOXKHO s3alMcaTb B Bue (opMy.IbI 


igh (X, G) 7 Aris age Tm, © Om! et =) aa Loi (oy ) (3) 


rye m mpoOeraer Heotpuiatenbupre yuncma; Hi, (X) = H"(X, Im); Ip =; 
Im =1/ml,; ml —nogrpynna aaementop rpynnp /, jemmmuxca Ha m (ana- 
JOrHYHO Boooule onpezemsotca mG u Gp WIA MpousBoMbHOM rpynnst G); 
por Om pyuna, 9QJIEMeHTOB gQEG, yA Or mg = 0; romMomopdu3MbI 


m’ m 


i eR ere ee ie ompeyerenbt Mpa m /m'; im e€CTb OTOOpaxkeHve BOX%KeHHA 
NOApPyMNbl mG B NOArpyMny mG; fies — oToOpaxeHie mG B »G, BO3HHKaIO- 
mlee B Pe3yJIbTaTe YMHOXKeCHHA BJIEMeHTOB Fpynmbl 


/ 
= e€CTb 


romomopiu3m Hin (X) B H7,(X), mopoxeHHpli mpuBeyennem rpynmbt Ko3()- 
UUMeEHTOB TO MOYO Mm; @—romomophusm H7i,(X) Bp Hi,(X), nopox- 


° riah 
JeHHBIM OTOOpaxeHHeM J, B J py, BbI3BaHHbIM YMHO2XKECHHEM Ha YHCJIO 7k Tak 


Kak cuctema {mG; im, jim} onpexenseres saqanuem rpy mitt G, To (bopmyana (3) 
mloKa3biBaeT, uTO cuctema {H7,(X); mm, @mn}, HasbiBaeMad HaMH MO Jy JIb- 
HbIM CH@€KTPOM rpymm Kkoromovsoruii mpoctpaHcrBa, ABJAeTCA yHUBep- 
CaJIbHOH cucTeMoH rpymm KOroMOJOrHué, T. €. OMpeyedaer rpynmbl KOroMo,IO- 
rw MpoctpaHctBa No moOOH rpynne KoappHUMeHTOB. 


3. HanomuHaeM oKa3aTesbcTBO (bopmysbr (3). Tlycrp » US) By ects 
QJIeEMeHT TeCH3OPHOFO MpOvsBeeHHA NpaBoli yacTu aToH dopmyapr (u; € H%4, eS 
g; Em,G, pe ears S). Emy OJHO3HauHO OTBeUaeT JJICEMEHT (KOTOPHI MbI O6O- 


3HauMM Yepes Sg u;) rpyunpsr H7(X, G), cogepxanui kouuka 17 = See 


pts 
rye 1? —welounculeHHble KOeMH HeKOTOporo noKppiTad Q* paccmaTpuBaemoro 
mpoctpaHctBa X, KOTOpble Mocwle MpHBeeHvA MO MOsyO m; OYAYT ABMATDCA 
8 D 
KOUMKJaMH H3 KJIaccoB KoroMOoworMH u;. OOpatHo, nyctb u€H (X, G), 


a 1’ —cogepkaulica BU KOWMK HeKOTOporo noKppITua Q* npoctpaHcTBa X. 
Kak W3BeCTHO, JIA BCAKOTO KOHeUHOrO KOMMJeKCa, a 3HauWT WM AA HepBa 


nokppitua 2", cymecTBy!oT Takue cBoOoJHble OOpasyroulHe [7 rpynm wedo- 


YMCJICHHBIX KollemeH (3HaYeHHA, WpoOeraemble MHJeKCOM 7% JA pa3JIMYHbIxX 
qy1 
3HaveHHli pa3MepHOCTH Q, JIMLIb YacTH4YHO MepeKppiBatorcs), uro VI? =Migli® 
rae V — KorpaHuuHbI omepatop, a Mm;7— HEOTPHUAaTeJIbHble WevIble YHCa (3aBH- 
ene C I= qt1 __ 
caujwe oT i u g). Ilostomy | = Sei, Gy IGA =, 2 ili = 0 u, 3HauuT, 


M8, = 0, T. e. Z, Em, G, a CieMOBaTeNbHO, IIeEMeHT u BCera OTBEYAeT HEKO- 
L iq 
, p abr (3). Ha- 
TOPOMy 3JIeEMeHTY Ds, u,® g, TeH30pHoro MpousBeqeHuA u3 cbopMy : 
— Z. is P ; 
KOHell, €CJIH ont, = Osa es fe Tip? Un€ an) TO B HeKOTOPOM MOKPbl 
ee oo 7 * q 
Tun Q* 6yner > g, lh = Oirde €u,, T. e., passarax 10 o6pa3yroulun J; 13 BbILWeyKa- 


3anHHoro 6a3uca (mocTpoeHHoro qua 2”), Dd inl! = V (> gli” x = ms niet, 


i,k 
rye g,€ G, orkya >) LAr = M2; C mpyro cropoubl, CcooTHomennve 
k 


vif =0, T. e. v(>) rindd = nmi =0 (modm,) gaer = mAjn = 
i i Za 

(mod mn), T. @. Ap =)inltn Bsn, THE Ain WembIe, a Ozn = (tz, Mx), a MOTOMY 
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= — , Sek my es dog p2 : Hee se i 
pa Un © 8, = Zi bine rin ui ® &, = . ui ®A sad ij 1; @ Min — = eee 


mpa- 
= dui @ Ano, = Du ® mig, =0, T. e. COOTBeTCTBHE MexKy eBOK HM Mp 


sieht 
Boi yacT AMM copay (3) 6yqeT B3aMMHO- OHO3HAUHBIM (3ecb Mm = Mig, 


Mm, = Mi, qa mm i= 0, wu;—Kmacc KOoromosoruii, cofepxKallui MpHBe- 


Tlentyi0 moO Moyo m; KoUenb Jf )- 

4. Ormetum, uro ecu G kKosbIlo, TO PopMyvia (3) NosBOMHeT ONpeeATb 
KOJIbILO KOFOMOJIOrHii MpocTpaHcTBa Cc KoadpHWHeHTaMH M3 G MO ero KOJIbUaM 
Koromoyiorni modm (m=O, 1, 2,...) HW OTOOpaxkeHHAM TH O. Hast 9TOrO, 
KaK HETPYQHO BHJeTb, JOCTATOUHO OMpeseMHTb YMHOXKeHHe B MpaBolh yacTH 


sToH dopmysbl Tak (uy, 6 He (X), ugE An (X), 21 €m,G, G2€m,G): 
(Uy © 81) + (Uai®@ g2) = (m5 +73 *U) © (8182): 


rye = (m,, M2), YTO \MMeeT CMBICJ, TaK KaK, OYeBHIHO, 21826 aG, T. e. 
00122 = 0 (H60 6 =m, + hoffe, THE Ay W Ag Weuble). 

5. YuupepcabHocth rpynner J Avia CMeKTpasIbHBIX py KOroMOJIOrHh. 
TONOMOPHYeCKOrO MpOcCTpaHcCTBa MOXHO Telepb OKa3saTb Tak. CmepBa 6e3. 
Tpya MOKa3bIBaeM, YTO MOCMeOBaTeJIbHOCTH 


pL cite ac Se ae on. (4) 
G(X) > Hin (X) > Hin (X) > > Hath (X) —> Hinn (X) >. (5) 


rye sepes m o0o03HayeH SHAOMOP(H3M, COCTOAULMH B yYMHOXKeHHH BCeX 9dJIe- 
MeHTOB Ipylilbl Ha YHMCIO m, Yepes Y = x/" — BBeJeHHBIM Hamu B (°) rpaHHy- 


bili romomopdusm [(T. e. you, ree uEH}(X), ecrb (q+ 1)-MepHbrii weso- 
YMCJICHHBIM KJIacc KOrOMOJIOrHH, cofepxKallui KOUMK Vis rye J nocae mpu- 
BeJeHHA M0 MOJO |m BXOAMT B U) M Yepes ny — CyMepmosniluA my”, AB- 
Amtorca TOUHbIMH ((°), ru. I, § 5, memma 2). TJocmeqopatembHocTp (4), 
OYeBHAHO, NOpoxJaeT HOBYIO TOUHYIO MOCweOBaTeIbHOCTb (m = 0) 

0 [H6(X)]n—> Hi (X) > ml HEM (X)] — 0, (6) 
rye, Kak Beerga, nonoxeno [Hg (X) Jn = 0 (X) /mHg(X). 

Tak Kak BCe 3J/IeMeHTbI rpynnbl NE ee ne. )| HMelOT MOpAKH, OrpaHHueH- 
HbIe OJHHM WM TEM Ke YHCJIOM Mm, TO, MO Teopeme IIptodepa ((°), crp. 156), 
ml Hg (X)| pacnanaetea B mpsamyio [cyMMy waksMuecKux rpymn. ie m10- 
Ka2KEM, YTO MOXKHO MOCTPOMTh OTOOparxKenue y = °,: mH qa ( > aes H4,(X), 


B3AB JIA Kaxk Ol u3 OOpasylOulMX WHKJIMYeCKHX ClaraeMbIxX Ppynnbl bh ooad eo: 
OHH M3 aJleMeHToB rpynnbt H7,(X), KOTOpbIii B Hee nepexoguT mpu oTOdpa- 


*KeHHH x. Tora yy eCTb TORKAeCTBeEHHOe OTOOpaxeHHe, a MOTOMyY TOUHAA 
MOCeAOBaTebHOCTh (6) pacKaJIbIBaeTCA, T. e. 


COAG ent raed eno) (7) 


ITponsBon, uMeroulnlicd B MocTpoeHuu oTo6paxenua x, MOXKHO HCIMOJIb30- 
BaTb TaKHM o6pasom, YTOObI MOJYYHTb CBOeroO poOa KOrepeHTHOCTh TakKHX 
MIpAMbIX pa3viox%KeHH. A wWMeHHO, uA KaxKoro Mpoctoro ucla p cHayasa 


1 
yKa3aHHbIM OOpas0M CTpOuM oTOOpaxKeHue ie ab ae (X)| —> H4(X), a nanb- 
Heliluee MOCTpOeHHe MpOH3BOAUM WHAYKTHBHO: ecuIM Shel yxKe MOCTpoeHo, TO 


AMA TeX OOpasylOulMx Q; WHKJIMYECKHX CwaraembIxX Ppyutibl oelaet (X)], m10- 
k— sol a 
PAAKH KOTOPbIX =e 1, movlaraeM Xp ° a; = Orn Xpk-1di, A AIA OOpasyiouyux 


mopayKka p® 3a te er MPHHHMaeM OJMH W3 3JICEMeCHTOB W Tpynbl Hen (X), qs 
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k ~0 Rk k-1~ 

2 1 
KOTOPBIX 7 piu = YX pr—13(PQz), me u=a;. Tak kak Lh Xyk-1 (pa;) = 
=) (pa;)=0, To, B Cuy TOUHOCTH MocAexoBaTenbHOcT (5) npu m= pk, 


=p, TaKOH 9eMeHT u’, KOTOpbIIi yOBJeTBOpAeT NepBOoMy W3 9THX ycuIOBHH, 
cyllecTByetT. Tora 


R R 

Pid, p 
p (a; —x2"u') = pa; — x 
a MOTOMY, BCJI€CTBHe TOUHOCTH MOcwIeqoBaTembHocTH (4), ai — xP" = xfw, 
UW suleMeHT uw ="u’ + oF OyeT YOBCTBOPATb HM BTOpOMy YCJIOBHIO (37ecb 


—1 pk f pk—1~o 
Tyr = PA: — YX. -X yr—-1 (PAz) = pa; — pa;=—0, 


/ 
| ieee here m Pisa , , 
UCHOJIbSyIOTCA OYeBHAHbIe} POpMyvIbI, y"" = Belen er A dl Ma (m/m’)). 


K EO bad pk~o cs a 
Jia Tak moctpoeHHoro vie aes Noe OyneT rx, phi = Ai, T. e. XX= bs 
Eciu m=m...Mn, The jm; =p;? MW py,..., P, — PasJIMUHbIe MpoctTbie [aqH- 


cla, TO MOaraeM Xm = Dor ier Torga, Kak slerkKo BUeTb, My yo, = | -6y- 
L 
AeT cCipaBelJIMBO WIA BCex mM. 


BHOBb HCMOuIb3yA aHaOPHYHbIM 06p330M TOUHOCTS MoceqoBaTebHOcTH (5), 


, 


} LO pee owe teen | ’ 
6e3] Tpyqa nojyyaem, TO Tt = (= a), Or oy d = Xow a (m/m /m", 


m" 
a€ m[H$" (X)|). Sto onpegenaer romomopdusmei fz Hw qa BTOporo ci1a- 
raemoro (bopmyvipt (7): xm = jm, @m =i", Jina mepporo xe csaraemoro, 
ABNAIOULeErOCA ECTECTBEHHOH Nosrpynmow meso yuacru dopmyvibl (7), 77’ coB- 
TlaqaeT C BJO*KeHHeM 9” Kyacca Bbl¥eTOB {modm’ B cogepxKauM ero Kslacc 


BplyeToB mod m(m/m’), a wn c Ym: (m’ /m") —nepexojqom or Kaacca BbIue- 


u" 


Mm 
Tos mod m’ k KsJlaccy BbI¥eTOB mod m” B pe3yJIbTaTe YMHOXKeHHA Ha YHCJO eke 


TaKHM O6pa30M OKa3bIBaeTCA OFpeeJICHHbIM MOJYJIbHbIt CNeKTp rpymm Koro- 
MovlorHH mpoctpaHcTBa X, a noTomy cdopmyvia (3) yaer rpynnyH? (X, G): 


H* (X, G) = ([H8 (X)| mt ml AGT (X)]; =, ©) @ (mG; i, j) = 
= (lo X) ms 2.0) © GG: i, + (lhe CO]; £1) Oi lnG: ti) 


6. Jlerko BueTb, TO ({Hg Cale ©, b) @ (mG; i, j) (m=0, 1, 2,...) 
copnantaet c H3(X)@G. B cuay Tounoctu nocmeqoBatembuocTu (2) ((2), Teo- 
pema 40.3) orcioga cnenyer, ¥T0 (ml H3t* (X)]; j, 2) @ (mG; i, j) ~ H5(X)*G, 
YTO MOXKHO JOKa3aTb HM HeMOCpeACTBeHHO M3 ONpeyeNeHHA Mpou3BeeHHA Kpy- 
yeHua (39eCb yxKe m=0, T. ec. m=1,2,...). Bro qaeT ctopmysy (3). 

Bce cKa3aHHOoe MpHMeHHMO Tak?Ke K OTHOCHTeJIbHBIM rpymmaM KOrOMOVIO- 
rua XmodA(ACX) 4 BHyTpeHHHM rpynnaM KkoromMomoruH B  CMbICJe 
Il. C. AmexcanzpoBa (y4HTbIBaIOULMM HeEOMKOMMAKTHOCTb 3JICMCHTOB TIOKPBpI- 
tua, (°)). AHanornuHbiM o6pa3som qdopmyly (3) (c 3amenon g +1 Ha g—1) 
MOXKHO .OKa3aTb JA CHHTYJApHbIX FTpynM romovioru mpocTpancTBa, YTO, 
BIIpO¥eM, yKe OblIO H3BECTHO paHee, TaK KaK 9TO BbITeKaeT H3 OOUIMX aJire- 
Opawyeckux pe3yibTaTos ((7), ra. VI, reopema 3.3). Jaa cunrysapHbix rpynn 
KOPOMOJIOrHH WM JIA CNeKTpasIbHbIX Tpynm romMosorHH copmyvia (3) (aH jaxKe 
TOUHaA MOcMeqOBaTebuOCTh (2)) B OOuleM cJITyyae MecTa He MMeeT, Kak MOKa- 


3bIBalOT IpOTMBOpeyaliMe mpuMeppl B (°,). 
TloctymH10 
17 XII 1957 
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Jlowraagp Akajemun nayrx CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 


B. Fr. BOJITAHCKHM 


nNPHHUMM MAKCHMYMA B TEOPHH ONTHMAJIbHbBIX 
. MPOWECCOB 


(IIpedcmaeaeno axademuxom I]. C. Aanexcaxdpoeoim 19 XII 1957) 


Hacrosmas 3aMeTKa MpHMbIKaeT K Hallleli COBMeCTHOM paOoTe (*) Mo Teo- 
PHM ONTHMaJIbHBIX, Mporeccos. Bricka3aHHbii JI]. C. Houtrparvubim B KayecTBe 
PHNOTesbl IPHHUHM MaKCHMYyMa (Ha oOcHOBe mMpoBegennoro P. B. Tam- 
KPeJIMA3e€ HCCIEOBaHHA BTOPbIX BapvayHi, cM. (*)) 3feCb MOMHOCTbIO JOKa- 
3bIBaeTCH KAK HEOOXOMMMOE YcuOBHe ONTHMaJbHOCTH. JIA. MOyYeHHA STOrO 
pe3sy/IbTaTa MPHXOMNTCA 3aHOBO MPOBOHTb MOCTPOeHHA, yKa3aHHble B 3aMeT- 
Ke (*), paccMaTpuBad WHbI€ «BOSMYLLCHHA» (BapHal{Ay). 

PaccMaTpvBaeTCA JBY2KeHHe TOUKH x = (x!,..., x”) B nN-MepHOM ()a30BOM 
mpoctTpaHcTBe X NO 3aKOHY: 


x=f' (x,...,2%,u) =f' (x, u), i=1,...,20, (1) 


rleuwecTb YI paBJAWUNH MapaMeTP, KOTOPOMy NpewNHcaHO H3MeHATbCA 
B lpejesiax HeKoTopoH o6actu U. «O6smactb»y U Moxer ObITb JOObIM TOMO- 
JIOPHUCCKHM IIPOCTpaHCTBOM, HallpHMep, MPOH3BOJIbHbIM 3aMKHYTbIM MHOKe- 
CTBOM f-MepHOro MpocrpaHcTBa mMepemMeHHOoH wu = (ul,..., u"); yakyun f° 
MIpeAmoararoTcd HeMpepbIBHO 3aBHCALIHMH OT Tapbl MepeMeHHbIX X, WU H Hempe- 
pbIBHO AHpdepeHuwpyemMbimMu no x1,..., x”. Ecam 3aqaH 3aKOH ynpaBsleHua, 
T. @. 3ajjaHa mepemMeHHad TouKa u(t)€U, To cucrema (1) ofHO3HauHO ompe- 
WeuiseT 3aKOH JBHXKeHHA TOUKH. IIpH 39TOM Ha ynpaBsieHHe u(t) MbI HaJIoxKUM 
yCJIOBHe KYCOUHOH HelmpepbIBHOCTH. 

Kak HB (*), CTaBHTCH 3afjaya: 6olOpamoe ynpaerenue u(t) makum oOpa- 
30M, 4MOObL MOUKA NPOWANA UZ 3ADAHHOZO NOAOMCEHUA Xo & X 6 Opyeoe 3adaH- 
Hoe noAowcenue X,€ X 3a munNumaaonoe epema. VckomMoe ynpapueHue u(t) u 
COOTBETCTBYIOMad TpaexTopun x(t) Ha3bIBalOoTCH ON THMAJbHBIMH. 

Ilyeth u(t), tp) <t<t,,— HekoTOpoe ympaBJeHHe, Mpoxogamjee B OOua- 
ctu U. Bpi6epem HeKOTOpbl€e MOMCHTHI BPeMEHH 7,,..., T, THe fy <Om<.. 

<a ty, AB tyers Sfp 7, p=)... 8 fish taal > 2s porsrnomanpie 
HeEOTPHIATeJIbHbIe YMCA, a U;,; — MPOW3BObHbIe TOUKH OOmacTH U. O6o3nHa- 
uM uepes J; ; OTPe30K 


ep e (Ob; ps Ob, joy) SO one (Oly ee Ol) 
H TMOJIO%KHM 
neve Ug me CCH a Cl ia 
u(t), ecim ¢ He NpHHaywexKuT HA OfHOMy oTpesKy /;, ;. 


Bech & — NOJOXUTebHOe YHCO, OT KOTOPOrTO 3aBHCHT ympaBseHue u (Cf). 
B aatbHeliiem ¢ OyeT CuuTaThCA MepeMeHHOH BesMUMHOM NepBoro MOpAyKa 
MaJIOCTH; BeJIMUHHEI Ooslee BbICOKOrO NOpAAKa MaslocTH 6yAyT oT6pacbiBaTbea 
M OOo3HayaTbCA MHoroTouveM. Byemropoputb, yToO ympaBuenue u (¢) momyyaet- 
cH BAPbUPOBAHHeM YilpaBeHHA u(t) BOJIM3M MOMEHTOB BPeMeHH Tt, ..., TR. 
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UYepes x(t) o603HaunM TpaeKTOpHiO, HCXOAAMLYIO W3 TOH %Ke TOUKH Xo U 
COOTBETCTBYIOLLYIO IIPOBAaPbHPOBaHHOMy ylipaBseHuto u(t), H pacCMOTpuM BeKTOp 


x(t; —e8t) — x (t,), (2) 


rye ot — HeoTpuuatTenbHoe yucui0. JImHeliHy!o OTHOCHTebHO © uacTh BeKTOopa (2) 
o603HauHM yepes « Ax: 


x(t; —e8t) = x(t))+eAx+t... (3) 


Ecam Tenepb OpaTb BCeBOSMOXxKHBIe ynpaBulenua u(t), MOJyyaroulneca BapbH- 
poBaHHeM ynipaBseHHA u(t), MW HesaBHCHMO OT 9TOrO NpHaBaTb of BCeBO3- 
MOXKHbIeC HCOTPHWaTeJIbHbIe 3HaYeHHA, TO BeKTOpbl Ax, HCXOJAUIMe M3 TOUKH 
X,=X(t)), 3anouHAT HeKOTOpbili KOH YC C BepuMHOl B TOUKe x. Ha3soBem 
ero KOHYCOM JOCTHXUMOCTH B TOUKe xX, H OOO3HauuM Yepes K. C no- 
MOULbIO JOBOJIbHO HECJIOMHbIX BbIKMaOK JOKA3bIBaeTCA CMpaBeJIMBOCTb cuJle- 
Wtyioulero mpeo*Kenuna: 

Jiemma. Konyc Oocmuscumocmu K seasemca eoinyKaolm. 

Jlanee, uMeeT MecTO CJleqyioulaa Teopema (npefcTaBssioulad cobol ycuse- 
HH€ yKa3aHHOM B 3aMeTKe (’) TeOpeMbI O TOM, TO pasMepHOCTb MOCTpOeH- 
HOrO TaM JIMHeHHOrO MHOrooOpasHaA P’ He MpeBocxoguT n—- 1): 

Teopema 1. Ecau Koxyc Oocmuscumocmu K sanoausem ece npocmpan- 
cmeo X nepemeHHolx x1,...,x", mo mpaexmopusn x(t) u coomeemcmeyrowee 
ynpasrenue u(t), fro <t<ty, ne ABARIOMCA ONMUMANDHOLML. 

TakuM oOpa3om, ecm x(t), u(t) ONTHMAaJIbHBI, TO BbINyKIbIM KoHyc K He 
3alOJIHAe€T BCero MpocTpaHcTBa X, HM MOTOMYy pacMOuOx*KeH WeHKOM B OHOM 
MOJIYMpOCTpaHcTBe, ONpeesAeMOM HEKOTOPOH TunepMmockocrbio, Mpoxoyater 
yepe3 TOUKY x. IlycTs 


Ax (x* — x*) = 0 


ypaBHeHue Tako rumepnviockocTH. Mbt MOxKeM MpeANOIOKUTH ApH 3TOM (TO- 
MCHAB, CCJIM HYKHO, 3HaKH y BCeX Y4HCe Az), YTO Bech KOHyc K pacmosoxKeH 
B OTPHUaATe J bHOM Momympoctpanctse a, (x* —x;) <0. 

Ecam Tellepb NOOKUTb (KaK HB padoTe (’)) G.95 (t1) = be, Oph! (t) = by (4), 
TO MbI nNowy4HM , (¢;) =a@,, H ypaBHeHve OTpulaTesbHOrO MOJyMpocTpaHcTBa 
mpumeT Bu p.(t;) (x* —x%) <0. B cBa3H c 9THM MbI NOoMyyaem Culefyrollee 
HEOOXORUMOE YCAOBHE ONTHMAAbDHOCTH: 


. ba (11) Axz <0 (4) 


(rye Ax onpefensetcd paBeHcTBoM (3)) uA soOoro NpoBapbupoBaHHoro 
yupapsienua u(t) u mo6oro éf > 0. | 

STO ycOBHe MOXKHO paccMaTpHBaTb Kak OGOOuLeHHe ycnoBul (6), (7) pa- 
6orpi (1). IIpx paccmarpuBaembix B paOore (') Bapwaluax du (t) TakKxe OyeT 
MOIYYaTbCA HEKOTOPHI KOHYC JOCTH*KMMOCTH, KOTOPBIH, OHAKO, MOXET OKa- 
3aTbCA MCHbIMe MOcTpoeHHorO 3yecb KOHyca K. B coorBeTcTBHH C 93THM 
MOXKET OKa3aTben, YTO UCIa A, U *yHKuNH .(t), YoBMeTBOpAIoUIMe BCeM 
YCOBHAM, JaHHbIM B pa6ote (1), He yoBseTBOpsIoT yculioBuio (4). Wave 
roBpops, yculoBue (4) ABJIAeTCH HECKOJIbKO Oomee CHAbHbIM, YemM ycsoBuA (6), 
(7) pa6otnl (*). 

V3 (4) merko BbITeKaeT, 4YTO HMeeT MECTO HepaBeHCTBO 


Da (£1) F* (x (¢1), 4 (£1) > 9, 
WJIM, HHaye roBpopa, TO PyHKUMA 
H (x, 9, U) = pal* (%, w) 


MpHHUMaeT B TOUKE (xX (1), b (¢1), u (t1)) HeEOTpUlaTeyibHoe 3HaueHHe. Kak 3a- 
metu JI. C. Tlourparuu, dyaxuua H (x,b,u) urpaeT CyllecTBeHHYy!0 PpOJIb 
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B TeOPHU ONTHMaJIbHbIX Mpoleccos. B yactHocTu, coorHomeHHa (1) u (5) pa- 
6orpr (1) MoryT ObITb MepenmucaHbl B Bue 


ae ae pHa Ae 5 | 
fA pm ee a —— ee = Py reed . 
x => Ov, ’ U; ax! ? 1 ’ ? n ( ) 


Teopema 2 (npununn mMaxcumyma JI. C. [lonrpsruna). aa onmumaao- 
nHocmu mpaexmopuu x(t) u ynpaerenun u(t), tr<t<ty, neobxodumo cy- 
wecméoeanue maKkoeo nepemeHHoco eekmopa Y(t), umo (nomMUMO CnpasBedAueocmu 
coomHowenut (5)) npu Kkancdom t, tp St<ty, 6oINnoOANAeMCA YCAoBue 


H (x ®>9(. uD) = max H (x(), 40, w) > 0. 
ue 


IIpupeyeM 93CKH3 JOKa3aTesIbCTBa 9TOH TeopembI. BpiGepem BeKTop p(t) 
TaK, KaK ykKa3ano Bbilue. [IpeynomoxuM, YTO AIA HeKOTOporO 7, fo) <CtT<4y, 
4 HekoToporo v€U umeem 


Hi (x) VO(2) 0) =< Wi) @)/2): 


TIpopapbupyem ynpaByenve u(t), B3AB eCJMHCTBEHHBIM MHTepBadl J; AJIMHbI 
edt), HaYMHaIOWMCA B TOUKe 7, MpHYeM NOMOKMM V;,, =v. Torga Oyyzem — 


wmetb: x (1) = x(t) mpu fp <t<t4 


x(t) — x (t) = If (x(x), 0) — Ff (x (2), 4 (%))] (E—2) +... 
mpu to t<t+e dt). 
B uacTHoctTH, 
x(t + ¢8t,,1) — x (t + €8t,,1) = [f (x (*), v) —F (x (0), w(s))Jedtia+..., 
OTKYJja JlerKO CuleqyeT (B CHTY ONpexeneHHaA PyHKuHnH H), 4TO 
he (t+ € 8,3) [x* (t+ 2 8t1,) —x* (t+ € 84,,3)] = Ae +..., (6) 
rye A> 0. Tak kak Ha oTpe3Ke t+ ¢6t,,< t <t, ynpaBueHne u(t) copnajjaeT 


c u(t), TO Ha 3TOM oTpesKe umeem: X*(/) = x%(t) + edx7(d)I+..., rye 


= Z 
52h a ee Al ieee: 
Ox . 
Takum oOpasom, mpu t+ ¢6t,,;<t<t, momyyaem (cM. BTOpoe u3 COoOoT- 
HOIUeHHH (5)): 


A (y, (t)8x* (1) = ba (f) 8x4 (8) + a (184% (1) = 


8 % 
= — 2 yo +4.) 25 2x8 (1) = 0. 


CyleqoBaTeIbHO, Ha BCeM OTpesKe t-++ ¢6t,,;<¢t<t, cnpapeymuBo coor- 
HOLIeHHe 


Da (£) Ox* (2) = a (t + 2 8f,,1) Ox* (ct + Ot, 1) = ASO 


(cm. (6)), H ToTOMy 


pe (t1) [x (1) — x* (4,1) = Ye (4) [e 8x% (41) +... J = Act... 


Takum o6pasom, BexTop Ax = 6x (t,), nomyuaemplit mo dbopmysam (2), (3) 
np of =O (4To AonycTuMo), yoBeTBOpseT ycsoBuio &, (t;) Axx = A>O. 
Ho 9To mpoTuBopeyHT HeoOxoxMMoMy ycvIoBHIO (4). 

B TecHoi cBa3H C MpHHIMMOM MaKCuMyMa HaxOMTCHA culemyloulee BaxKHOe 
cBolcTBo (byHkumu H, u3 KOTOpOrO, B YaCTHOCTH, cweLyeT, YTO BOMb ONTH- 
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_| MasIbHOK TpaekTopuu H >O, T. e. uTO MaKCHMyM, cylleCcTBOBaHHe KOTOporo 


' BHILWe ObWIO NOKa3saHO, ABJIACTCA HeOTPHUaTebHEIM. 
Teopema 3. Ecau x (t) — onmumanonaa mpaexmopua, u(t), to <t<ty,— 


‘| Coomeemcmeyrouee onmumanbHoe ynpasaenue, a y(t) —nepemennoit eexmop, 


cywecmeoeanue Komopoe2o ymeepoxOaemcsa 6 meopeme 2, mo eeauuuna H co- 


| xpansem \edore x(t), p(t), u(t) nocmoannoe (NeompuyameNbHoe) 3HaUeHUe: 


f7 (x(t),  (7),'u (2)) = const. 


OTO COOTHOWeHHe OKAaSbIBaeTCH CHaYala JIA KaxKoro yuacTKa HeMnpe- 
PbIBHOCTH ynpaBseHua u(t). SaTem ycTaHaBJIMBaeTcCH, 4YTO B Kaw Ol ToUKe 
«CKauka» (T. €. B TOUKe pa3spbIBa yMpaBeHua u(t)) cyHKuna H He MeHAeT 
CBoero 3HaueHHaA. 

TlyOnukyemble 3ecb pe3yJIbTaTbI NOyYeHbI MHOIO UpH padore B pyKOBOLH- 
MoM JI. C. [lontpsaruHbim cemuHape NO TeopHu KOMeOaHH HW aBTOMaTHUeCKOrO 
peryupopanna. JI. C. Tloxrpsarny yKa3auI MHe Ha OMHO yNpomleHHe B AOKa3a- 
TeJIbCTBe IIPHHIHNa MaKCHMyMa, OJlaroqapaA YeMy MOe OKa3aTeJIbCTBO CTAaJIO 
NPHroXubIM VIA MpOH3BONbHOrO TOMOMOrMYecKOrO MpoctTpancTBa U (nMepBo- 
HavaJIbHbId BapHaHT JOKa3aTeJIbCTBa COJepXKal JIMUIHIOIO, Hue PakTHYecKH 
He HCMOIbSOBaBIUYIOCA KOHCTPYKIHIO, KOTOPad 3acTaBJIAJIa OF paHHuMBaTLcA 
cilydaem, korga U ecTb 3aMKHYTAaA O61aCTb BEKTOPHOFO MpocTpaHCcTBa C KyCou- 
HO-rlalKOli PpaHulleli M BbIMYKJIbIMH BHYTPeHHUMH YrviaMu B TOUKAX Mepesioma). 


Matematuyeckuit HHcTHTyT uM. B. A. Crekosa Tloctynuao 
AxkajlemuH Hayk CCCP 18 XII 1957 


UHTHPOBAHHASA JIMTEPATYPa 


1B.1.pn0aTaHcKul, P.B.TamKpeaugs3e, J.C. Moutparun, An, 
110, Ne 1, 7 (1956). 
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Jloxaaygn AkayemMun HaykK CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA! 


C. H. 3YXOBHELKHH u LP. WH. ICKHH 


3ANA4A UEBDILUEBCKOO MPHBJIMDKEHHA B KOMMYTATHBHOM|! 
rHJIBBEPTOBOM KOJIBILE 


(IIpedcmaeaeno axademuxom H. H. Boeoarboeom 4 XII 1957) 


1. Ilycrb 9; (q), .- -, Qn (7) — HelpepbIBHbIe Ha HEKOTOPOM KomnakTe Q @yHk-) 
WWM CO 3HaYeHHAMH B OCCKOHEYHOMeEPHOM KOMMYTATHBHOM FHJIbOepTOBOM KOJIb-> 


ue H. Jlw6ok snement a€ H umeeT Bu a = pase. rye KosppulweHTL! a,—> 
a 


KOMMJIEKCHbIe wHCIa, a {e,}— 6a3Hc 3 B3aHMHO OPTOFOHAaJIbHbIX HelpvBoO]u-: 


MbIX SPMHTOBbIX WfemmoreHToB (1). DyuKuun on(q) (R= 1,2,.-., 7) MMenT) 
BIL | 


on (9) = Dd) Gar (9) Cas 


Tle xr (G7) —HempepbIBHbIe Ha Q KOMIIJICKCHO3HAUHbIe (yHKWMH. 
Henpeppipuyro Ha Q cbyHKuuiIo f(g) co 3HaueHHamu B H 6yyem dade 
n 


IUMM O6pa3s0M TipHOJwKaTb Np MOMOLM MOJMHOMOB Bra pe Qngr(q), rae 
k=1 
, Qn — alemeHTbI U3 H, T. €. OyeM UCKaTb CpeqH HHX TaKOH MOMMHOM 


tis ie 

a 

>, ao, (q), Qua KOTOporo 
at 


me Ae Ha) a me | oe 


Curyyal KOHeYHOMepHOrO KOJIbila paccmoTpeH B (2). | 
2. O6o3sHauuM yepe3 7 MHO*KeCTBO BCeX KOMMJICKCOB a = (Qy,..+,Qn), Pa 
4 | 
a,€H (k=1,2,...,), Qua KoTOppIx >| Anon (Gg) =9 ua Q. 
k=1 
Acuo, ro T — nognpocrpancrBo rusbOeproBa mpocrpauctBa H” c HOpMoit 


n 
1 
| 
ll @ Wyn = Ls; | ax |?) ". Uepes S o6o3HayHM oproroHambHoe omomHenve K T 
k=l 


Bien 
n 
SameTHB, UTO MpHOsMxKeHHe MPH MOMONIM MOMHOMa >) Arr (q) MOxeT 
h=1 
ObITh PaCCMOTpeHO Kak MpHOsWKeHHe Np MoMoMM onepatop-cbyHKiun A (q), 
ABJAIOULCHCA TPH KaxKROM q@Q JIMHeHHbIM OrpaHHyeHHbIM onepaTopom, Jleit- 


TL 
ae 3. Tt \ 1 
crpyroumum us H” B AH nofdopmyse A(q)a= » Grn (G), MbI u3 (3,4) mosy- 
Rt 
WUM, YTO JWI CYWeCTBOBAHMA JIA KaxK OH HenpepbiBHOlt dbyHKUHA MOWMHOMa 
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|HaMMeCHbIUeTO YKJIOHCHHA HeoOXOJUMO H JOCTATOUHO BbINOJIHEHMe YCJIOBHA 


max | By ann (q) | Salil (>) || Qp le)" Adi BOCK, (Gi,76 F.4z,) © Sy (a) 


GQ ~ k=1 k=1 


rye m >0—noctosuuad. Ms sroro ycnosua BbITeKaeT cleqyloulad Teopema. 

Teopema 1. Jas moezo umo6e dan Kaxcdoli nenpepoienoti Ha Q dynkyuu 
[(q) co sHavenuamu @ H cywecméosan noaunom HalimenbUlecd YKAOHeHUA, 
“Heooxodumo u Oocmamouno, umober nodnpocmpancmeo S 6e1a0 KOHeUHOMePHbLM 


UAL, 4MO MO sce, UMOGeL KaKIAN Us dyHKYUtL on (q) = >) Sar (Ven (R= 


a 

= 1,2,...,n) umena Auto KOHeUHOe utICAO KOadPUYUeNMOG on (G), He MooK- 
OecméeHHO paéeHolx HYyAIO Ha Q. 

3. OOosHauum yepes L MHOKeCTBO HHJ€KCOB & TaKHX, YTO pn (q) S20 Ha 
Q xoTa Obl a omHoro R=1,2,...,n. Uncno 7? takux uumeKcosB, no mpe- 
UbilyujeH Teopeme, KOoHeyHO u dimS <n. 

Teopema2. Ecau pasmepxocms nodnpocmpaxcmea S kpamual: dimS = tl, 
/mo OAs mozo, umobo Orn KancOoll Henpepelenott dynKyuu f (q) cyusecmeocear 
n 


COUHCMBEHHOLL HAUMeHee YKAONAOLYUULICA OM Hee NOAUHOM > apn (q), ede 

h=1 
(ay,...,a9) ES, Heo6xodumo u docmamouno, umobu Kandel noaunom 
n 


nh 
> Gren (g), Y KOomopoeo » lap || >> O wu (Qy,...,@n) ES, o6pawanca @ HYAb 
k=1 h=1 
He Oonee uem 6 t—1 @ mouKkax KomnaKkma Q. 
Tloka3aTeIbcTBO 3TOH TeOpeMbI MOXHO MOJYUYMTb, PaCCMaTpHBaA MOsMHOM 


n 
>) Anon (G) ((Q1,..-,@n) €S) Kak onepaTop-yHKUMIO, AelCTBYIOWLyO H3 KO- 
h=1 
HeYHOMepHOrO MpoOcTpaHCTBa B KOHCYHOMePHOe, Kak B (#4). 
Cnyuai, korga H kKoveyHomepHo u dimS=ndimH, paccmorpen B (?). 
S3ameuaHue. Ecau dimS ue xpatua J, To Bompoc oO eJHHCTBeHHOCTH 
n 


Ms 


_ yCJIOKHAeTCA, HU, KPOMe OrpaHMueHHli Ha YHCIO Hye MOMHOMOB > Ann (q) 
|| Qe > 0), HY2KHbI elile JONOJHUTeIbHbIe OrpaHwyeHiaA B yxe (°). 
t 


h=1 
4, Jlomyctum Tenepb, 4TO HelpepbiBHble Ha Q yHKIMH 91 (9),-..-, n(7 
co 3HaueHuamMu BH TaKOBbI, YTO COOTBETCTBYIOlee MOAMpoctpanctBo S Oecko 


HeuHoMepHO, B yacTHocTtu, S=H” (B 93TOM MocJeqHeM cuyyae dyHKuMN 
n 


R 


©1(g), +++, 9n(q) <IMHEHHO He3aBHCHMbIy Ha Q B TOM CMBICJIe, UTO aN anon (q) =8 
i ae 


MIMI IPH @, =... = @, = 9). 

S3amerus, uro S scerya cenapa6embHo (faxKe Kora H uHecenapaOesbHO), 
6ynemM fun ynooctBa cuutaTh H cenlapa6eIbHBIM HS = Hl". 

Ilo Tteopeme 1, Terlepb He JA KaxKOH HenpepbiBHOlt Ha Q co 3HayeHMsIMU 
Bp H dyuxuun f (q) cyulecTByeT MOJIMHOM HavMeHbilero yKJIOHeHHA. O6osHauuM 
yepes Fg MHOXeCTBO TeX HeMPePbIBHEIX Ha Q CO 3HaYCHHsIMH B AH dyuKxuni, 
JWI KOTOPbIX 9TH MOJMHOMbI CyMecTByIOT. OTMeTHM, UTO i » nnoTHO BC (H,Q)— 
6aHaxXOBOM IIpocTpaHcTBe BCeX HeMpepbIBHBIX Ha Q (PyHKUMH CO 8HaYeHHAMU B jake 

Teopema 3. JTycmb nenpepolenvie @ynkyuu 9% (q),-++19n(q) makoéol, 

fn 


4mo KaocObIll NOAUHOM > ane (q) (> \| ap || >0) o6pauaemcaA 6 HYAb He 6o- 
h=1 h=1 


nee Wem 6 N—1 mouxax Komnakma Q (codepocaeeo Oonee “em Nn mo4ex). 
be 4075 


n 
0 
Tozda OAs moeo, umobel NOAUKOM > ay on (g) Haumenee YKAOHAACA HA QO 
k=1 
gynkyuu f(q)€ Fe, Heodxodumo, 4moOol YKAOHEHUe 


max ! 5 al, on (q) —F (Q) } 


GEQ 


Cocmueanocb He menee uem 6 n+ 1 mouxax Komnakma Q. 
Teopema 4. Jaa mozo umo6er Orn anboii mynkyuu f (q)€ Fe cywecm- 
B06AA eOUNCMBENNOIL NOAUHOM HaUMeHOULe2O YKAOHEHUA, HeoOOxOOUMO U OO- 


n n 

cmamouno, amobet Kaocdvut noaunom >) Aner (q) iD || ax || >) 06 pawujanc 

k=1 k=1 
6 HYAb He Oonee 4em 6 N—1 MouKax KomnaKma Q. Imo Ycaosue aKeUcaAeHM- 
HO MOMY, 4MOObL NpU Kazcdom % = 1,2,... YUCAOBOLE PYAKYUU a, (J)s Paz ()>++- 
foo) { 
sicaes Poni G)a. COG ton, (G) == >; Ook (q) ex (R=1,2,...,7), OOpasoenieanu na Q 
a=1 | 
cucmemy Yedouesa. : | 
5. Kak ciefqyeT 43 Teopemp 1, uid Toro, YTOOBI AMA Kar%K OM HempepbiB- 
HOH Ha Q co 3HayeHuamMu BH dbyHKuuu f(g) UpH npuOumuKeHuu ee BH (PyHK 


IMAMU ao (q) CyUlecTBOBalla HaliMeHee yKJIOHAIOINaAcA dpyHKuuA a (q), np 


XOJMTCA Ha PYHKIUMIO oO (q) = S) x (g)€x HaKJlaqbIBaTb BeCbMa OrpaHHUHTeJIb+ 


a 

Hoe ycCJIOBHe (YTOObI JIMWIb KOHeEYHOe YNCIO KOSPPHUMeCHTOB ©, (q) ObIIO HE 
TOXK]CCTBEHHO paBHO HyJio Ha Q). 

Ecum Ke B KauecTBe mpHOsMKalolleH (byHKUMH OpaTb He PYHKIUMIO ag (q)4 
a (pyHKuMIo Bua ha — ae(q), rae A=6 0 — Kakoe-HHOyb KOMMIeEKCHOe FCA 
TO, KaK yCTaHoBJeHo B (°), 43 OHOH JIMUIb HempepbIBHOCTH yHKUMU 9 (Gg 
yxe culeqyeT CylleCTBOBaHe HaviMeHee yKJoHnsmOWelca yHKunH ha) — ae (g 
JIA KaxkOW HelpepbiBHOK dbynKunu f(g), HU AAA Toro, 4TOOb! AWA 1060! 
HelpepbiIBHOH (byHKuMH f(g) cyulecTBOBawia eWHCTBeHHad (cbyHKuHMA hal) — 
— ae (q) (a € H) HavMeHbilero yKJIOHeEHUA, HEOOXOAMMO HM OCTaTOUHO, ITOOBIH 
mpu mo06om a6 us H dyuKuua kKa—aeo(q) Hurge He OOpaliianacb B HYJi 
Ha Q, 4TO PaBHOCHJIbHO YCOBMIO, YTOObI AIA KaxKOTO «% BO BCeX TOUKAX 4 
KOMNaKTa Q OBIIO 0, (9) i. | 

Takum 06pa30M, KaKOBa Obl HH OblJIa HempepbIBHad (PPyHKUMA ©(q), BbIOOE 
A Takoro, yToOnr || >max||9(q)||, oGecneauBaeT e2MHCTBeHHOCTh (byHKUUP 

gEQ 


| 


HaMMCHbINerO YKJIOHEHNA NIA MOOOH MpnOmMxKAeMOH HeMpepbIBHOH (byHKUMH. 


JIyukuit rocyJapcTBeHHbIii Meqarormueckuit MHCTHTYT Tlocryn1o 


uM. JlecH KpawHKu 2X oor 


UMTHPOBAHHAS JIMUTEPATYPA 
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Jloknaygn Akaxemun Hayk CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 


E. K. HCAKOBA 


) ACHAMNTOTHKA PEWMIEHHA JUOOEPEHUMAJIbBHOrO YPABHEHVSA 


MAPABOJIMYECKOLFO THNA C MAJIbBIM NAPAMETPOM 
(ITpedcmasaexo axademuxom C. JI. Co6oaeevim 11 XII 1957) 


1. Paccmorpum mopexenHe npn ¢->0 (e > 0) pemenna ué (x, ¢) cenyroulelt 


} 3anauu Kom: 


| due dus due 
L.u* (x, t) = ¢ >) Aij (x, Daan pavencas) at Cs, t) ue —- =0, (1) 


AN) eee ata) (2) 


} rye « = (%,...,Xn) —TOUKa N-MepHoro mpocrpaHctBa E”; ¢ & [0, T]; Aij (%54)s 
=&B; (x,t), C(x, t), t,j=1,2,...,n, mpemnonaraiorca orpaHwueHHbIMH BMecTe 


€ MpOv3BOAHbIMH Oo 2n-ro NopayKa 0 BceM x;, i= 1,2,...,; Kpome Toro, 


| cylecTByloT uM orpaHuuenn! OA;;/Ot, OB;/Ot, i,j =1,2,...,n; Bo BCaAKOM 


Touke (x,I¢) CE" xi[0,(T] > Ai (x,t) &} So DB, wD 0. W(x) Beony 


p E”, 3a WCcKJIOYeHHeM TOWeK HeKOTOpOi MoBepxHocTH F(x) =0, uMeer 
OrpaHHYeHHble MpOW3BOAHbIe WO 2n-ro nopsfKa. Ha nosepxuoctu F (x) =0 


dyukuua V(x) uv Bce ee MpowsBOAHbIe JO N-ro NOpALKa HMEIOT pa3spbIB Mep- 


BOrO pola (MOBeeHHe MPOHSBOJHbIX Oosee BbICOKOTO nopayka Ha F (x) =0 
Hac He uHTepecyer). IlopepxHoctp F (x) =O oOsaqaerT TOM %Ke PaqKOCTHIO, 
4uTO HM KoadPulveHTbI ypaBHeHHa (1), Kpome Toro, ee TlepecekaeT Bcakad Ips- 
Mad, MapasiesIbHat OCH x ,, H MPpHTOM TOJbKO B OJHOKM TOUKe. 

O6o3HauuM yepes U(x,7) pemeHve 3aqauu (1)—(2) npn ¢=O0 (Has0BeM 
ee 3sagayelt (1°) — (2°), a uepes J (x, t) — XapakTepucruky ypaBHeHus (1°), mpo- 
XOMMULyIO yepes TOUKy (x,¢). Torga BJOMb KaxKOM XapakTepHCTHKU ypaBHe- 


ana (1°), mpoxogzamjeli uepe3s mopepxHocTb F (x) =O (Has0Bem ee xXapakTepH- 


CTHKOM paspbiBa), pelieHwe v(x,¢) OyMeT paspbIBHbIM. (CxofuMocTb pellleHus 
ue (x,t) mpu e—O0 3aqaum (1) — (2), a Take Apyrux 3aqay, KoTopble OyAyT 
pacCMOTpeHbI HH2Ke, K pellenuio U(x,t) sagaun (1°) — (2°) Bo Bcex ToOUKax 
HeMpepbIBHOCTH (PyHKUH V(x, t) He paccMaTpuBaeM, Tak KaK OHa JloKa3aHa 
B (1) qaxke JA pelleHHit HemWHeHMHbIX MapaOouMuecKUX ypaBHeHHii.) , 

Onpegeneunue. Inapyyio n0 s npw e->0 yacTb pasHocTu u* (x, 7) — 
—-v(x,?) Ha30BeM “BH YTPCHHUM MapaOoWH4YeCKHM NOrpaHH4HbIM 
C OEM». 4 : : 

Hafijem BuyTpeHHuli MapaOommueckuy TorpanMaHbl COW HM acHMITOTHKy 
mo ¢ via ut(x,¢t) B OKpeCTHOCTH s0O0HM xXapaKTepHCTHKH paspbIBa. 

3amenaa x u ¢ COOTBETCTBCEHHO Ha Y Ut, Te t—MMMHA MyrM XapakrTe- 
puctuku J (x,t) Mex,y TOuKaMu (y,0) u (x,t), a y=(Y1,---., Yn) — KOOpmu- 
HaTbI TOUKH Mepeceyenua 1 (x, 7%) c nocKocTbIo tf = 0, NosyauM 


& 


0?u* pea Our j 
Leu (y.2) = © Yai Ws) aay +O. Ge =O (1’) 


ut (Y,7) =o = (y); y= (Ys,-++; Yn) € (peremmattned (rad Oca E (2’) 
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mp 3TOM noBepxHocTb F (x) =O mepexoduT B MOBepXHOCTb f (y) = 0, Ha Ko- 
Topoli L(y) paspbIBHa BMecTe CO BCeMH CBOMMH MpOH3BOJHbIMH AO N-roO Mops i- | 
Ka. B oxpecrnocmm f(y) = 0 BBeJeM JIOKaJIbHBIe KOOPAMHATbI Y HU Pp: O= | 
= (01,-.-, Qn—y) — KOOPAMHATHI Ha MoBepxHocTu f(y) = 0, @ — AyIMHa HOpMaIH | 
B COOTBeETCTBYIOMel TOKE (91,..-, 2-1). Torga (1°) — (2’) mepelizerT B 


~~ 


Leu (p, 9,7) =Leut +o (Ve,u8), ue (0, 9,7) |r-o = (0, 9), 
rye 


os AS} 2, ~~ 0 & <> ee, 
Lue =a (0, 2°) Se +c(p, 9, %) ue — =, 3 (Ve, wu?) = O(V 2). 


Teopema l. [na pewenun u* 3sadauu (1)—(2) 6 oKpecmuHocmu écaKou 
xapakmepucmuKU paspelea cnpasednuéeo npedcmaésAreHue 


ura ge + 2f bi. teh OV er), 


20e 2, R=0,1,...,n, onpedersiomca pekyppenmno: 


Leze=0, 25l0=9(0,9), Letkh=—o(Ve,2e-1), 2 leo = 9, 
Ie ah here TD 


] 
| 


npuwem 2 umeemn acumnmomuky no ©, HaudenHyto @ (*), a Zp = O(V &). 
2. Tlepetigem kK u3yueHHIO NopefeHua np ¢—O pemenna ut (x,7) ypaBHe- 
Hua (1), yoBeTBOpsoliero yCJIOBAAM 


De Ge t) lio = ‘Fy (x); u* (x, Z) Va=otes ta (%2, sey Xn, by. (3) 
rie (xt) @D (0< x00, 0ST) Vy (we) Pg, Se) OF panitenm 
WM MMeIOT OrpaHHUeHHble NpOM3BOFHbIe MO BceM x;, = 1,2,...,m, MO 2A-ro 


nopaaka, mpyuem P,(0, %5, 2 .:., Xn) = Vs (Xo, -- -, Xn, 0), WB, &, 1) =< OW Torna 
pelleHue u(x,t) 3saqaun (1) —(3) npu e = O Oyzer HempepbIBHbIM, a ero MepBble 
IIpOH3BOJHbIe Ha XapakTepHCTHKaX, BbIXOAAWIMX Cc (#— 1)-MepHOH MOcKOcTH 
t=0, x,=0 (xapakrepucTuKax pa3pbIBa), MOryT UMeTb pa3pbIB NMepBoro 
poga. B stom culyuae Wd MpOMSBOJHbIX pelleHHA U® B OKPeCTHOCTH TaKUxX 
XapaKTepHCTHK MOXHO HaOJOJaTb ABICEHHe BHYTPeHHero Mapa6omMuyeckoro 
norpaHuynoro cio”. Haliqem acuMmToTuKy M0 € B OKPeCTHOCTH BCHKOM Xapak- 
TePHCTHKH paspbiBa [WIA pelUeHHA ue HM ero TMepBbIX MpOM3BOHbIX. 

IIpH samene x ut Ha Y Mt MOCKOCTh x,;=QO NepexoquT B HeKOTOpy1O | 
moBepxHocTb I’, KoTopas mepeceKaeTca ¢ Y; = 0 no (nm — 1)-MepHol MocKocTH | 
t= 0, ¥,=0, oOnactb D—B oOmactb D’, a ycnosue (3) —B ycsoBue 


ue (Y, t) lo = Yr (¥)s UF (Y, *) |r = de. (3’) 


B 9TOM Cily4ae POJIb MOBeEPXHOCTH paspbIBa OyyeT urpaTrh t=O, y, =O, a 
Lue = £04; (Y, %) Uyy, + C(Y,t) ue— uz. Ecmm 2z)—pemenve L.zi=0 npu 


ycuIOBHH (3’) (Yo, Y3,+++,Yn PaCCMATPMBAlOTCH KaK MapaMeTPbl), a 2, — pellle- 
Huan Lz, = —o (Ve, PAREN MAY Ye Roan 8 cham fas IPH OMHOPOAHBIX yCJIOBHAX (3), TO 
ue (y,t) =a +a+...+2+0 (Vert), (4) 


rye z= O(Ve"), k = 1,2,...,n. 

OctaeTca H3y4HTb Topeyenve z) mp e—O, T. e. noBegenue npu ¢—0O 
pemenua 3aqauu (1’)—(3’) yun n=1 (o6osHauMM pemenue TaKoi 3ayauu 
yepes w*(y, t)) Byem npegnouiaraTb KoadpulneHThl ypaBHenna (1’) 3saqanHpimu 
AA BCeX Yy M t>O0, MosToMy u(y,t) MOXHO cCUMTAaTh onpeyeneHHbIM 
Aa Beex y u t>0. OOosHauuM uepes wy (y, t) perenne (1’), yqoBue- 
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|} TBOpsionlee ycuoBnto ws (Y, 7) |rop =7(Y, 7) |,-53 Torta wo(y,t) u w'(y, +) 
-/mpu ¢—0 cxogatcs B o6uactu D’ x ogHomy u TOMY 2Ke lipeesbHomy peue- 
‘}HHIO U(Y, 7), HW MOXHO NoKasaTb, TO ws (y, t) —w* (y, t) =O(e) upu 
“Ny, t)€D'. Onpeyemm wt, R=1,2,...,7, Kak pelleHua ypapuenua (1’) 
| MPH ycNOBHAX Wi |,» =p l_o» THe Y,(Y, t) =v (y, 2), a 2, fy, t), R= 1,.2,...5 
}--- > 7%,— pemenns (1’) mpm ¢=0, yqoBaeTBopsmontue COOTBeETCTBeEHHO ycvlo- 
| BUSIM Up (y, 7) emo. = 0, 0, (Y; *) lp = (O,_, — @E_,) |p; Torda we (y, t) = O (e*), 


Be 


Me Dr, Ri 
Teopema 2. J[na pewenun w*(y,%) u eeo npouseodxoti Ow* (y, t=) / Oy 
6 OKpecmxHocmu y=O0 umerom mecmo npedcmabaenun 


Pw (¥, 7) =a(y,t) + oy, +... +0%(¢y,7+0(e") dan E[0, Ty], 


& 0 = 4 fa) € : — 
dw (y, T) _ OW (Y, T) 1. wily clans + oy *+0("V =) 


oy dy dy ae oy 
Onn Ot Te 
dw), (Y, 7) 
f<de pewenun we (y, t)=O (c*) Natideno souue, npuuem aaigyhay hae 
=O(et/Yer), R=1,2,...,1, a@ OW)/Oy umeem acumnmomuky no sé, 


f Haudennyto 6 (7). 

B o6mjem cryyae, Korgqa n > 1, cipaBeyuiMBa cleqytollad Teopema. 

Teopema 3. J’ pewenus u* sadauu (1’)—(8’) (a sHauum, u 3adauu 
(1)—(8)) @ oKpecmnocmu é6cAKOLL XapaKmepucmuUKU paspelea umMeem mecmo 
npedcmaenenue euda (4), npuxrem z(y,*%) yOoenemeopxem meopeme 2. 

3. AHamorvuHble pe3yJIbTaTbI C HeEKOTOPbIMH H3Me€HEHHAMH MO2KHO MOVIy- 
YNTb Ip u3yyeHHH NoBeyeHuA pH ¢->0 pemenuunu®(x, ¢) ypaBHenua (1), 
YIOBJeTBOpAIOMerO yCJIOBHAM 


u* (x, t)|, = Pi(x)s ue, Ol;= Pe, xE€Q, f£€[0, 7), (5) 


rae (2—HekoTopanx oO6nacTb B MpOcTpaHCTBe %j,...,%n; S—ee rpanuua. 
Jina mpocrorbl orpaHvuumca cayyaem n= 1, Torga (5) NpHHuMaeT BUY 


us (x,t) |,_9= Filx); ue, 2) |, = Fe @); (6) 
ue (x, t)|,_, = Ps), (7) 


rye x€[0, 1], ¢€[0,7]; Wi(x) u V2 (f) m pas Henpeppipuo Audpepenun- 
pyeMbI H OrpaHHyeHbI BMeCTe CO BCeMH CBOMMH MpousBoAHbIMU; ‘I's (¢) Hempe- 
pbipHa wu orpanwuena; ‘VY; (0) = TY’, (1); Y, (0) = (0) = 0; Kosddunnent 
B, (x, t)<.0. Tlyerp v (x, ¢) — pemenne (1) — (6) npn e=0. Torga Bayou 
xapaktepuctuku 1(0, 0) mepBbie nmpousBoquble pellenua v(x, ¢t) MoryT ey 
paspbiB Mepporo poga. B stom culyyae AJA NpOMsBOAHEIX peuleHua us (x, Z) 
B okpectuocTu (0,0) HaOmofjaeTcA ABUIeHHe BHYTpeHHero MapadouMuecKoro 
lorpaHwynoro cylos. Kpome Toro, Tak Kak u(x, ¢) He yoBuerBopaeT (7), TO 
B oKpecTHocTH x=1 ja pellenua u(x, ¢) en emule H Apyroe 
: — 9BuleHve BHelUHero MorpaHHyHoro Cylon (°). 

a aT moe Ja pellenua u®(x, ¢) HM ero NepBbIX Npou3Bo]- 
HBIX B oKpecTHocTu 1(0, 0). Bygem mpeqnonarath Vy (x) w Fe. @) 3a JaHHbIMU 
COOTBETCTBEHHO Avid Bcex x >O0 un ¢ >0. O6osHauum uepes TIM Cem v8 npeme: 
Hue (1)—(6) ana x>0, ¢€[0, 7]; Torqa mpu e—>0 u COOL ve netiatcaed) 
cxoyatca K u(x, t) Aaa OS x <1. Okas3brBaeTCA, MOX%KHO MOCTPOUTb a 


w* (x,t), KOTOpad racHT HeyBa3Ky TpaHMYHbIX yCJIOBH mpH x = 1 mMexyy 
u(x, t) u u(x, Zt) (T. e. (ue (x, t) —u*(x, £))|,_,), HW UF, t) =U? (x, 0) +) 
+ w* (x, t)-++ O (e"t1) mpu x €[0, 1], ¢€[0, T]. Pywkuna w*(x, 2) uMeeT Buy 
BHeIHerO MOrpaHHuHOro COA MU CTPOHTCA MeTOJOM, paspadoTaHHEIM JI. A. Jlio- 
cTepHukom u M. V1. Buuruxom (3). IIpu stom cooTBeTcTBy!Ollad aCHMMTOTHKa 
JIA TepBbIX TMPOW3BOAHbIX pelleHua u(x, t) B oKpectHocTu /(0, Q) BHe He- 
KOTOPbIX OKpecTHOCTeH Havasla KOOpyuHaT HM TOUKH epeceyenua 1 (0, 0} 
c x =1 nosyyaetca juddpepeHupoBaHveM TOMbKO U* (x, 2). 

B cayyae n> 1 mpoBoyatca aHavIOrMyHble paccyXeHHaA. 


Mockosckui YTocyapcTBeHHbIli yHHBepcuTer Tlocrynusto 
uM. M. B. JlomMoHocosa 9 XII 1957 


UMTHPOBAHHAS; JIUTEPATYPA 


.A.OneHHuUK, Yen. MaTeM. Hayk, 10, B. 3 (65), 229(1955). 2 E.K.Wcakosa, | 
en deo5 Ne 6,(1957), MW. Bumuk,tJl.A.Jlioctepuuk, Ycn. matem. nay, 12, 
HUE 
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AMowagaygn Akagemun uayx CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 


A. H. KOCTPHKHH 


O TIPOBJIEME BEPHCANJIA | 


(ITpedcmaseaeno akademuxom H. M. Buxoepadoesia 4 III 1958) 


CyujecTByeT JIM Cpe KOHCUHBIX TpynM C JaHHBIM YNCJIOM g OG6pasyr!ouLUXx 
} UW TOMKECTBCHHBIM COOTHOWeHHeM x? = | (p—npocToe) rpynna HeKoToporo 
MaKCHMAJIbHOrO NOpsAAKa, 3aBUCALMerO TOJbKO OT g Hp? 

Tako Bompoc, M3BeCTHBIi NO HasBaHHeM OCJaOeHHO npo6nempl Bepx- 
calla Qld MpocToro nokasaTeJiA p, JaBHO MpHBseKaeT K ce6e BHUMaHNe, Kak 
M3-3a Me€PCM€KTHB, OTKPbIBA€MBIX HM B OOJACTH KWJaCcH(puKallMH KOHEYHBIX 
p-Tpynm, Tak H MO TOM NpHunHe, 4TO OH ABsAeTCA YacTLIO Obmeli TEOPeTHKO- 
rpyNnopol sayauw O COBNaeHWM KJIaCCOB JIOKaJIbHO-KOHEYHBIX Fpynn, c OAHOM 
CTOPOHbI, H NepHoyuueckHx —c Apyrou (*). Orger Ha Hero monyyueH, OJHaKO, 
JMIUb JIA HEKOTOPbIX CeUMaJIbHbIX 3HayeHHH p. ABTOpom pelleHa ocabJeH- 
Had mpoOsema Bepucaliqa chayana mpu q=2 u p=65 (?) (nepspii HeTpu- 
BHaJIbHbIM Culyyali), a 3aTeM Mp Mpon3sBosIbHOM q ga p=5 (3) u p=7 (‘). 
[pynnbl c p = 5 paccMOTpeHbI Tak2Ke (HE3aBNCHMO HM MpHMepHO B OHO UH TO x%*e 
' Bpems c (*)) XurMaHom (°). 

B HacTtosameH s3aMeTKe oOcJlaOJIeHHad runote3a BepHcalima joka3aHa a 
BC€X MPOCTHIX MOKasaTeJeH p. 

Kak 37ecb, Tak H B yKa3@HHbIX Bille paCoTax HCMOJb3SyeTCA CBA3b, yCTa- 
HOBJICHHaH paHee pxOM aBTOpoB (wMTepatypy cM. (*,4)), Mexay nepHoynue- 
CKMMM rpymnamMH u koOJbuamMM Jlu, a MMeHHO TOT (akT, 4TO oOcaGeHHaA 
npo6sema Bepucalija 21t mpocToro MoOKasaTedA p ABJIACTCA YACTHBIM CuIy4YaeM 
(ocKOJIbky peub HET O ee MOJOMKUTEJbHOM peliennH) cCJenyloueH 3ayayu 
«OepHcalioBcKoro THNa» u3 Teopuu Kove Jiu. Byyer mM HH bNOTeHTHBIM 
Kombuo JIM xapakTepHCTHKN P, eCJIM OHO HMeeT KOHEYHCE YNCIO OOpasyIONUx 
WM yJOBJIeTBOpsAeT f-My YCJIOBHIO OHTela, N<p, T. e. AA MOObIX AByX ero 
3JIEMEHTOB BbINOJIHEHO COOTHOLUeHHe [...[[uv] v]...v0] = [uv"] =O? 

B name sametTKe (°) cooOulaocb O JOKa3aTeJIbCTBe JOKaJIbHOM HMVJIbIIO- 
TeHTHOCTH Kose, JIM C NM-M YCOBHeEM OHTeIA M xXapakTepucTHKOH p >> n+ 

+ [n/2] (amu p=0). Tam ObINIO OTMeyeHO, YTO OOOOMeHHe STOFO pesyiIb- 
TaTa Ha Oolee WIMpOKHH Ksacc KOJell JIM c xapakTepucTHKOH p >> CBA3aHO 
C HaxoxKJeHHeM B JIIOGOOM TaKOM KOuJbUe & 2eMeHTA Cig) — BTOPOrO YWIeHa 
TOCICMOBATEMbHOCTH [Ci1), Ci2i, +++» C(m), +++, XApPaKTepH3yeMoH CCOTHOILEe- 
HUAMU: 


pea ; 
eae enOy Casto my = O, =) de nieootibas Ay I<m< [5 |; Deion 


| 
: 


A priori He scHo, cymecTByeT JIM Ha caMOM ese XOTS Obl SNeMeHT C1). 
Mis3pectuo ee 43 padorTi (*), uTO BMeCcTe C Cia TeM Ke TORECTBAM yOBIe- 
TBOPHeT H JOOOH OHOU EH BuIA Com) = [Cim ur” *cim). Ecam xe Cm) = 0 mp 
JOGOM UW 3 &, TO Cm) MOXKHO OpaTb B KAYECTBE SJIEMCHTA C(m41). ITO OOCTOR- 
TEJIbCTBO HABONUT Ha MBICJIb CTPOWTb MOCJIEQOBATEJIbHOCTb Cy), Ci), -- - 
PeKYPpeHTHO, «MTepHpys»* KaxK Ab OTTebHbIN YWieH C MOMOLIbIO Mpesbl- 


mymero. 
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JloKa3saHo, 4TO ApH m > 2 yKa3aHHbIli WyTb OUeHb ObICTPO MIPHBOAHT K WeJIH: 
QJIEMEHT Cim4+1) HAXOJUTCA B TpowKke 


2m-+1 


/ r 1 ha 
C(m), Cony [Compas aCe pmeleume atcaans 


Tak Kak YIJlaBHbI uyeat N= {¢[e=3]} ABJIACTCA KOMMYTATHBHbIM, TO 
2 

TOUHBIM CMBICI STOO YyTBepxKeHHA BaKkIOYaeTcA B cCJesyloulemM. Ecau 

B 9HresleBOM KOJIbue JIM & Cc XapakTepHCTHKOH p >> UMeeTCA 9JIEMEHT Ca), 

To NV (2) 0. Syecb N (L)— paguKan Kombua Q WIM CyMMa efO JOKaJIbHO 

HMJIbIIOTCHTHBIX WeaJOB. 

Be3 JONMOJIHUTeIbHbIX OFpaHvyeHuli, HakJay[bIBaeMbIX B padoTe (°) Ha Xa- 
pakTepUCTHKY KOJIblUla, AOKA8aTeJIbCTBO CYMCCTBOBAHHA SJIEMCHTA Cig) TpedyeT 
M3BeCTHBIX YCHJHi HM B HalleM KpaTKOM W3JIO%KeHHH OHO He BCerfa JerkKo 
mpocuiexuBaetcs. BopoueM, MOXKHO 3aMeTHTb, YTO Ha BCeEMH paccy*eHHAMH 
JOBeeT MeTOX HTepHpOBaHUA, MOHMMAaeMbIM JIMLIb B Oovlee WIMPOKOM CMBICUJe, 
yeM paHbile. KoHcTpyHpyeMbIe QJICMCHTbI MOUTH KaxKbId pas 3aMeHAIOTCH 
JIPyMMU, Tp STOM CBOMCTBa MepBbIX HE TOJIbKO BOCMPOM3BOAATCA, HO HM MO- 
CTeMeHHO y/y4laloTca B HYKHY!O cTopouy. J,oOaBuM ellie, YTO AOKasaTeJIbCTBO 
OCHOBHOH TeOpeMbI BeeTCA OT NPOTHBHOTO, NOSTOMY AIA yWOOcTBa B TeOpeMax 
lu 2 nog 2 cmemyeT NOHMMaTb HeHyseBoe SHremeBo (N<_ p) KOMbUO O6e3 
payukasla, U30MOppHO MpecTaBJIeHHOe CBOMM KOJIbILOM BHYTPeHHUX udcdepen- 
IlMpoBaHH. ITO corsallleHue ONpaBYbIBAeT HEKOTOPY!O BOJIbHOCTb B HallleM 
oOpalileHuH Cc JIMeBCKHMH 93JICEMCHTaMH B COOTBETCTBYIOWCM OOepTHIBaIOLeM 
Kobe Ye. 

Teopema 1. B smdom aueenesom Konoye Ju & xapaKkmepucmuKku p>n 
moncHoO Halimu aaemenm c=£0 emopoeo nopsAOKa: c? = 0. 

B camom jee, uw? =O aa Bcex wu U3 &. 

yctp v™=0, 4< m<n. Bes ocodoro Tpyya mpoBepsetcaA Tox TecTBO 
[uv™—1}™—1 — Q. Tlocue KOHeYHOrO YNCIa TakHX CIyCKOB IIpHyeM K 9JIeEMeHTY 
b=£0 Tpetpero nopagka: 6? = 0. JlerKo Buyetb, uTo [ub?]? = b?u?b?, nostomy 
Hallly UeJIb MOXKHO CUMTaTb jOcTHrHyToH, ecm 62u?b? = 0. Pomb uckomoro 
QJIleMeHTa C BbINOJIHHT Torgqa HOO 0b, mM60 HeKOTOPbIH OAHOUNeH [ab?] = 0. 
Ho moka MbI He 3HaeM JlaxKe, CKOJIb JJIMHHbIMM MOryT OBITb OTJIMUHbIe OT HYA 
mponsBpelenha Buga 02 (u?b*)k. Bpewem o6o3HaueHve: 2m (UW) = [u[bu]’b?], 
U — IIPOW3BOUIbHbIM SJIeMeHT H3 &. OKa3bIBaeTCA, UTO HMeeT MeCTO COOTHO- 
iWeHHe 


(nto) tent? ute) 


Tak Kak n—1(u) =(— 1)” *[b[bu]"] =0, to Tem cambIM jaeTca OTBeT 
Ha MOCTABJICHHBIM BbIle Bopoc: b? (u?b?)* = 0, t<n. 

ByfeM pasbICKMBaTb Tellepb TaKHe 9JIEMeEHTbI TpeTbero NopsAyKa, A 
KOTOPBIX NOCJIeHee TOXK]CCTBO BbINIOJIHAJIOCb Obl IPH BCe Ooslee HH3KOM TlOKa- 
saree t. Ilyctb Sm(f)0, HO Ym41(f) = 0 (f —HeKoTopEl duKcupoBaHHblli 
auiemeHT). Tlouioxus a = [f [bf]"] u bo = [ab?] 40, met merko o6Hapy2xHBaem 
CBA3b Me*Ky ailemMenTamu bo, a uw O, Raloulyio KsIOU K uUHAyKUMH: [bab] = 0. 
IIpoctsie paccyxeHHaA, OCHOBaHHbIe Ha UCMOb30BaHHA STOO COOTHOLICHHA, 
MoKasbiBaloT, 4TO by (u°bo)* =0, s= [¢ /2]. IlopropuB HecKOJIbKO pas NO,O06- 
Hy!0 T1poueqypy, MpHAeM, B KOHIe-KOHUOB, K aIeMeHTy b, TpeTbero TopsyKa, 
KOTOPLIH yoBeTBopseT TowKecTBy b,u°b) = 0. 

Teopema | yoKa3ana. 

Teopema 2. B sw6om asneenceom Konoye & xapakmepucmuKku p>n 
cyujecmeyem 3NEMENM Cr). 

Jloka3aTeabceTBO. Cyenaem cHayala HeG6ombiloe 3amMeuaHue. Ecsu 
cu*c = 0, «=0,1,..., 2k, TO Take cu2*+1c = 0. B uacruocru, cBolicTBo c 
ObITb 9JIEMeCHTOM BTOPOrO NOpAKa O3HayaeT TaKxKe, UTO cuc = 0, a 31eMeHT Ci) 
BIOMHE ONPeWeMAeTCA TOMRACTBAMH: Cio) = Ciyll°C(2) = O. 
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BydeM WcXOJMTb W3 dIeMeHTa Cy) =C, CylleCTBOBaHHe KOTOpOrO OGecrIe- 
yeHo TeopemoH 1. Ecsm cu?c =0, To, cormacHo CeuIaHHOMy 3aMeyaHHlo, J0- 
| Ka3aTeJIbCTBO Ha TOM 3aKaHyMBaeTCa. 

1) MoxkHo BeTaTb Ha HeCKOJIbKO Oouee OOmLyIO TOUKY 3peHuA 1 nOMHTepe- 


COBaTbCA CHeENCTBUAMH COOTHOMeHHA Am, = CU{CUZC... CunC = 0 Mp HeKOTO- 
POM KOHCYHOM HHeKce 71 HU MOObIX Uu; FX. 

B TakoM cjlyyae uMeeT MecTO crenylomuit cbaxr. 

Ecan Am—1=(0, Ho A m= 0; TO 


2 2 2 3 2 2 
Co= Coll CoVCo=0, re Co = [CA{CaQC...CAm—Cc] ~ 0. 


Mi janee: nociequuii oramunpiit or Aya OHOWICH B PAAY Co, Cian = 


= [cza?c;], i=0, 1,2; a;€&, MoxHO B3ATb B KaueCcTBe 21eMeHTa C(2)- 

Ocraetca MpeAnONOxKUTb, YTO CyllecTByeT NPpOMsBeeHHe Am #0 co CKOJIb 
YIOHO OOJIbIIMM HOMepOM 7m. 

2) Sto OOcCTOATEIbCTBO, KaK MOX%KHO JlOKa3aTb, MPHBOJUT Hac K cule Ly10- 
memy BbIBony. Haliqyrca gpa sementa c; = [ca;c], a; € 2, i= 1, 2, KOTOpbIe 
YHOBNETBOPAIOT YCIOBUAM Cz = Cz = [CyCo] = 0, CyC, = 0. 

3) HauwHaa c sToro mecTa, MbI 3a0bIBaeM O CBA3H C; C HCXOJHBIM 9uIe- 
Me€HTOM c. Byjlem paccMaTpuBaTb BoOOmle MHOxwecTBO M Bcex nap 31eMeHTOB 
Cy, Co: Cylg=£0, CL = cz =[ciCo] = 0. lonyctum, To Bbiyensemoe yonouHH- 
TCJIbHBIMA TOKJCCTBAMM C,U7CyCo = Coll?CC, = 0 MOAMHOKecTBO S C M nycro. 
Tora B & CyLLeCTByeT 3EMeCHT Ci). BblncHeHHe OcObeHHOCTeH FOKasaTebcTBAa 
STOrO YTBepxXeHHA JasleKO yBeJIO ObI HaC B CTOPOHy. 

4) Virax, B & CymMeCTBYIOT 3JICMCHTHI C1,C:, NOAYMHAIOWMeCA Cue yIOWuM 
TpeOoBaHHsaM: 


Ecg== 0, y= Cole = ee, eR. 


1)\2 1) (1 1 COAG 
Moxuo noKasatb, uro CPCM— 0, (cf? P= (cP)? = [Pe] = cPurcPcH? =0 
(a =0, 1, 2, 3), rye cl? = [fycyce]; ch? = [chic], f1, 4y — HeKoTOpple cbuKcn- 
POBaHHble a1eMeHTH! U3 &. Handouee TPyHbIM ABJIAeTCA 3}eCcb OOOCHOBaHHe 
HepapenctBa cjcl) ~ 0. 
(2) (1) 7 (2) pp) p3,(1) Bae 
TlomoxuB cHOBa Cy’ = [20] Co], Co = [Cy Aocy’], MbI mpuxoyMM a Je 
2)\2 (2)\2 2) (2) 
Me€HTaM, KOTOPbIe YOBJICTBOPAIOT TOXK]e€CTBaM (ce) = (cy) = [6 ¢, |= 
2 (2)-@ 
== CP ye) — cA) yao) -- 0 (x = 2,3) u yenosmo cic? 0. 
Ilocse KoHeYyHOrTO YMCA OHOTHMHBIX MmpeoOpas0BaHHH y Hac MowyyaTcA 
BJIEMCHTLI (OGO3HAYMM UX CHOBa Yepes Cy, Cy), CBOMCTBA KOTOPbIX: 


Cyn 0, CE = Ch = [C40p] = Cy pCy = C2U%CQ0, = 0, a > 0, 


NOWCKa3bIBaloT MyTb UX MpHMeHeHHsA. 

5) Paccmorpum B Q rulaBHblli ugean N= {Co}, Co = [ae?] #0, C=C, + Oo, 
rye Cy, H Cy B3ATbI M3 U1. 4). 

HenocpeycTBenHoli mpoBepkKoli yOex*KNaeMcad B TOM, TO Coht*CoQ*co = O ANA 
Bcex 1,gEM®. < 

Viz n. 1) cnenyer cymecrBopanve B ® suleMeHTa Cig), a TaKKe (Kak 9TO 
BUJHO W3 MPMBeeHHBIX Bbille saMevaHHli oO pesyJbTaTax paOorbl (°)) H 9aue- 
MeHTa Ca), SCH p>) kD J060M_cstyyae MbI MOJIYYMM 9JIEMeHT C 2 wt, VOB- 
JIETBOPAIOMIMH COOTHOLIEHHAM Choe, 0 65, hE RN, 7. es [ech] = 0 
quia moGoro gE. Ms 

Kak slerko BugeTb, co = [ae]? =0B &, ac NOMYUHJICH U3 Co B PeSyJIb- 
TaTe IIpPHMeHeHH TaKUX HECJIOXKHBIX OMepallvi, YTO CBOHCTBO ObITh S/IeMeHTOM 
BToporo nopayiKa WM He yTpauMBaeTCH. CpaBHHTebHO NMpocTo NoKasbIBaeTcs, 
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yuTO B Q BbIMOJIHCHbI COOTHOLICHHA 
(Co)? = CohyhzCo == Oy alga nCoscas 


rye Co eCTb JIMOO HCXOJHbIM aleMeHT C, M60 OfHOUeH [weh?c] 0, WER. 

Tlomaraa, B YacTHOcTH, Ay = [Cu], hy = [Cyv®], Mbl MpHxXOqHM kK TOA e- 
cTBy [CyU°Co] [c,v8¢y] = 0, KoTopoe, corsacHo myHkTam 1) u 2), MOxHO cuH- 
TaTb 3ABepilleHHeM JOKa3aTeJIbCTBA TEOPeMbI 2. 

CcbopmyupyeM Temepb mpeqWoKeHHe, ABJIAIONULeeCH TIaBHOM WeJIbIO Halllero 
viccJle JOBaHUA. 

OcHoBHadz Teopema. IJTpouseoreHoe Konoyo JIU &, yOoeremeopsrouyee 
n-my yYcaoeurio JuHeeaa u umewwee xapakmepucmuKky p>n (uau p=Q0), 
AOKANOHO HuAoNOMeNMNHO. 

Jloka3aTesIbcTBO OCHOBHOH uacTH yTBepxeHHA, KOrya p>, BbITeKaeT 
M3 MIpeMbIyUIMX 3amMevaHuli HM AByX TeOpeM, a PaBeHCTBO p =f MOXKHO f00a- 
BUTb, HCXOQA M3 CaMbIX MpOCTbIX cooOpaKeHHl. 

ABTOp BbipaxkKaeT rutyOokylo OuarogapHoctb VW. P. MWadapesnuy 3a Oovb- 
WOH Tpy, CBA3AHHbIM C MPOCMOTPOM PyKOMHCH paOOTbI H HEKOTOPHIX JeTaek 
WOKasaTebCTBA. 


Matematuyeckuli uuctuTyT um. B. A. Crekiosa Tloctynusio 
Axkallemuu Hayk CCCP 3 III 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


1A.T. Ky pow, Teopua rpynn, M., 1953. 2 A.W.Koctpukuu, Usp. AH CCCP, 
cep. MaTem., 19, 233 (1955). °% A.W. Koctpuxkuun, JAH, 108, Ne 4 (1956). 4A. H. 
KoctpukuH, Mss. AH CCCP, cep. matem., 21, 515 (1957). © G. Higman, Proc. 
Cambr. Phil. Soc., 52, Ne3 (1956), © A.W. Koctpuxku4u, JAH, 118, Ne 6 (1958). 
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Jlokaagn Akanemun Hayk CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 
A. ©. JIABPHK 


CJIOWKEHHE MPOCTOTO YHCJIA C MPOCTOM CTEMEHbIO 
SAHAHHOLO TIPOCTOFO 


(ITpedcmaeaeno axademuxom H. M. Bunoepadvesim 19 XII 1957) 


§ 1. B nactosmel pa6oTe paccmaTpuBaioTcA HeKOTOPble aMTHBHBIe 3a- 
au OvHapHoro TuNMa c NpocTbimM” yNcnamu. B uacrHocTH, pelliaercs Bompoc 
Oo uvce YMCe nN, He MpeBOCXOAAMIMX 3aaHHOH YTpaHHUbl, JIA KOTOPbIX 
ypaBHeHHe 


n= p, + pes (1) 


paspeWMMO B MPOCTHIX YMCAaX Py, Po, Ps, THe Po UKCHpOBaHHOe. 

Teopema 1. «/lowmu» 6ce 4ucaa nocaredosamenbnocmu p, + pP:, (ede 
P1, Pz Nesaeucumo Opye om Opyea npobezatom npocmole 4uCcAa U fp, — duKcu- 
posaHnHoe npocmoe, ABAAIOMCA PA3AU4HOLMU. 

MHbIMH CJIOBaMH, KOJIMYeCTBO UMCe, MpeqCTaBMMbIX B Bue (1) Gomee yeM 
OJHHM cCrOCOOOM, HMeeT MeHbIIMH MOpAMOK pocTa MO cpaBHeHHIO C KOJH- 
ueCTBOM UYHCeJl, KOTOPbIe MpescTaBuMbl dopmon (1), HO TObKO OJHHM crO- 
co6om. 

Bomee TOuHbIM tbakT WOcTaBJIAeT cieLyrollad Teopema. 

Teopema 2. JIycmo Q(p2, N)— 4ucao ecex uucea n<2N, npedcma- 
eumolx 6 eude (1) c p,<N, p®<N; F(p,, N) —4ucao mex us Hux, Komo- 
pole npeOcmaéeumbl moAbKO OOHUM cnocobom. CumeoA ~ — 3HaAK acUMNMOMU- 
4eCKOeO pasencmed. 

Toeda umeem: 


: N N In In InN 
Oia anor in in oO apcntin 


F (pa, N) ~ Q (pa; N). 


SamMeTuM 3feCb, 4TO MOCJeOBaTeIbHOCTh aes CYII[eCTBCHHO OTVJIH- 
yaeTCA OT MoceqoBaTetbHOCTH p,+ p", m=1,2,..., MsyuaBlelicaA B pa- 
6orax (1,3,4) H IA STON MOcMeqHeEH, BOOOMLe TOBOPA, He MMeIOT MeCTa TEOPeMEI, 
aHaslOorMuHble TeopeMaM | 4H 2. 

§ 2. Hamerum nlyTb JoKa3aTesbcTBa TeopeMbl 2. OOosHayad yepes Ae Ps) 
uHCJIO pellienuit ypaBHenua (1), oWeHHM BesMUMHEI Q (po, NV) u F (pz, NV) cuusy. 
VUmeem 


(2) 


Q (p2, VN) > F (pa, N) = » R(t, p2)— >) R (a, Po) > 


n<2N n<2N 
R(A, pr) >2 
> > RG pr) — DS RCA, a) {R (1, 2) — 13 (3) 
n<2N n<2N 


Tlonoxum S(n) |paBHbIM uNcsy pelleHHH ypaBHeHHA 1 = p,— Pp, B InpocTbIx 
qucilax p,, Pp; © YCNOBMeM Pp; SN, DS <N wu Bocnosubsyemca 70> JeCTBOM (2) 
paOotn H. Il. Pomanoza (1). 9To TOK ecTRO B JAHHOM CJIyyae MOKeT OBITS 
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3alIMCaHO B BHITe 


dR? (t, P2) = S R(t, 2) + 2 » S(n), (4) 


n<2N n<2on 1<n= pf $1_phr< <N 


Te gy, Jg MpoOeraioT MpocThle uMcwa. 
3 (3) u (4) Tenepb cueqyer 


QP, N)>F (Pn N)> YR )—-2 YS). 


n<2N 1<n=phi—pL<N 


UyceTb B JjaibHeHUIeM °C, Cy, C2,... OOO3HAYAIOT HeKOTOpble aOcoJIIOTHbIe 
KOHCTAHTHI. ‘ 

O6paTuMca K OMeHKaM CYMM, BXOJSAILMX B HepaBeHcTBO (5). CorsacHo 
U3BeCTHOH Teopeme Burro Bpyua — [nupesmpmana (?) 


Si<cari(), f()=T]1+-), (6) 


pin 


re p mpoOeraeT mpoctple WemuTemM Nn. 
Ha ocHoBaHHu oleHku (6) nosyuaem 


N 
Ye S(n)<e In2V » ) (pe a pe) == (7) 
1<n=ph— p2<N @<a<in N/in pe 
N e N ™ 
= Cai I (Ps) Lo os UES oS = oy f (pg — 1). 
See Nines 9:<4:<In NJin py 


IlonoxuM, Jastee, h = G,— Jz, THe Jz<(g1— MpoctTple uucna u 


Jo, Qi < In N/ In pe. (8) 


Torga via Beakoro 4 c ycnopuem 1<A <InN/In Pz, CHOBa IIpHMeHaAa 
pe3sybTaT «peueta» Burro Bpyna—ouenxy (6), Haliqem, uTO “HCO pemleHHit 
ypaBHenusa (8) He mpeBocxoyUT 


In N : 
n ak ane (ae a < lp In N-InIn InN 


al h<in N/in p, : In Po: In? inN 
In pg In pe 
Tlostomy u3 (7) nomyuaem 
N inInin NV 
a S@<oa—=""" Dd fet). © 


In V 
1<n=ph_pl<Nn In N-In pg-1n? inp 1<hXin N]in ps 
2 2 2 
7\1H OWeHKM MocwequeH cyMMbI BBezeM OGOo3HayeHHA: 6(k, po) — NoKa3a- 
Telb, KOTOPOMY YHCIO Pp, TpuMHaqexuT no Mogymo k, w(k) — cbynKuua 
Maonyca, © o(k) — bynkuua Sinepa, 1 = 6(d, po). 
Tlomyuaem Tenepb 


*(k) InN 2 (R) 

Di RPA 1) ce, ee eee Dnt 

1<h<in Nilin pz ‘i 1<k<N R 1<h<in N/in ps In Deen RS (Rk, po) 
pit=1'(mod k) 


Pa cipapa, Kak joxasan H. II. Pomanop (2), cxogures. Bomee toro, 
€CJIM MOJIOXKUTb 
- u? (d) 
(1, Pa) = > oe 
pJ=1 (mod d), Up (d) 
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TO HMEIOT MECTO cCuJleyIoulHe HepaBeHCTBa: 


ub) $1 & (ls po) 
yt BB (fps) "8 a <7 In? In 2p. 


1<kR<N 


JloKasaTesbcTBO MoceqHerO M3 3THX HepaBeHCTB JOCTATOYHO COKHO 
_ MOXeT ObITb MOsyYeHO MeTOROM paGorpr (2). 
TakHM OO6pa30M HaxOyuM: 


In NV -1n? ; 
ne ee 


1<h<in N/In ps In pe 


CoequHsaad STY OWe€HKY Cc HepaBeHcTBom (9), nmomyuuM 


\ N In In1In N-In?1n 2p. 
a S (1) < ty (10) 
1<n=pp— ppc Sima P2 


Jl1a OWeHKH TMepBoli cymMbI u3 (5) BBeqeM OGo3HayeHUA: = (x) — YNCO 
MIpOCcTHIX 4cel <x, P(x) — 4NCMO YNCeN p??< x. 


IlpuMeHaad 3aKOH MpocTEIxX uncesl, GyqeM WMeTb 


N N 
DR (1 pa) = (N) P(N) = +0( a) UD) 
n<2N In pg-In ink 2 
Co6upas oueHKH (5), (10) x (11), nonyuum 
N N inIn1 
F (p2, N) > —— +0 (8) , (12) 
In pa-In i In pa-In* th ps 
C pyro cTOpoHbI, OueBHHO, HMeeM 
F (px, N) <Q (2, N) < Dy Rn, pr), (13) 
n<2N 


Tak uTo u3 (10)— (13) nomyuaem oKkoHYaTenbHO opmysy (2). Tem campim 
WOKa3aHa TeopeMa 2. 

§ 3. CxoqHble cooOpaxkeHHA MO3BOJIAT MOJYYMTb Tak xe HeTPHBasIbHOe 
oOo6mleHve pe3syJIbTaTOB padoTHr (4). 

Teopema 3. /Tycmo J, (a, N)—4ucao wcea n<Q2N, npedcmasumolx 
6 eude 

n=p+a™, (14) 

2de p—npocmoe; a> 2 — daxtnoe yenoe; nm = [2 neh 2 — npouseont- 
Hoe GuKcupoeaHnoe uence; P<N; a®<N. Gra, N) — Koauwecmeo mex 
4uCcen, KOMOpole npedcmasumo qopmoti (14) moaoKo OOKUM cnocobom. 


Tozda umeem: 
G; (a, N) ~ J, (a, N), 


i N 
Caco ee a +0(—"__), 


(In NETH pkg N-intlPa 


20e ¢ >0—CKOAb YeoOHO MaNaA NOCMOAHHAA. 


TalikeHTCKHli rocyZapcTBeHHEIM MeqarorMuecKul HHCTHTYT Toerynusto 
uM. Husamu 16 XII 1957 


WHTHPOBAHHAS JINTEPATYPA 


1H.11.Pomauos, Yen. MaTeM. Hayk, B. 7, 47 (1940). ? J.T. Wnupeapman, 
Yen. mate. Hayk, B. 7, 7 (1940). * E. Landau, Acta Arithmet., 1,43 (1935). 4A. ®. 
Jlapp ux, JAH, 115, Ne 3, 445 (1957). 
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Wloxrnans ArkagemMun na'yk CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 


B. B. JIMCKHA 


TEOPEMDI O MOJIHOTE CHCTEMbI COBCTBEHHDbIX 
MW MPHCOEAHHEHHbIX JJIEMEHTOB OIEPATOPOB 
C WACKPETHbIM CHEKTPOM 


(ITpedcmaeaexo akxademuxom M. B. Keadotmem 30 XII 1957) 


(lyctb T —BnouHe HempepbIBHBIM ONepaTop, WeHcTByIOWMH B cemapadeJb- | 
HOM rHuIbOepToBoM mpocrpaHcTBe J). Onepatop T Ha3biBaeTcaA Oe PpaTOPOM 
tuna Tuap6epta—IJUmugra (tuna T.—IL.), ecan | 


Di (Te,, T?,) <0, (1) 


s 


rye o, (s=1,2,...) —opToHopmuposBanuplt Oasuc BS). B cayaae naTerpamb- 
1 


Horo onepatopa Kf = Jet, t) f(t) dt, Koroppla qeacrByet B @, (0, 1) (B ruap- 


0 
6epToBoM MpocrpancTBe *PyHKu, OOaqatouUuxX MHTerpupyeMbIM KBaqpaTOM M10 
JleSery Ha oTpesKe (0,1)), ycmosue (1) 9KBuBaNeHTHO ycsOBHIO 


i\ k(x, tj? dx dt < oo. (2) 


Teopema 1. [ycme onepamop muna T. V.—ILl., Oeticms3yrowuti @ ce- 
NAPASCALHOM e2uAbSeEpmo3s0m npocmpaxcmee HY, 3anucaH 6 Bude 


T=A+iB, (3), 


u nycmb camoconpaxzcednole onepamopot A u B sasasiomca 3xakoonpedenecH- | 
Holmu (Keadpamu4nole dopme (Af, f) u (Bf, f) coxpaxawm sxax). To2da cob- 
CMSeHHble UL NPUCOeOUHEAHbLe aACMeHMSL ONepamopa T, OMHocAIyUeCA K NeNY- 
Nessim moukam CneKmpa, OOpasyiom cucmemy, nonAny'o 6 OOAaCMU 3Na4eXutl 
onepamopa T. Ecau k yKa3axnolt cucmeme Ooba3umb ba3uc @ noOnpocmpaxr- 
cm3e peueHtut ypasHexun Tf =0, mo nonryrumca cucmema, noanas 6 §). 

J{1a oxasaTeibcTBa O603Ha4mM Yep23 Q, 3aMKHyToe noympocrpancrTso, 
HaTAHyTO® Ha BCe COOCTBeHHbIe HM MpPHCOeMHeHHbIe JeMeHTHI OMepaTopa T’, 
cooTBeTcTByiollue HeHYJeBbIM TO¥KaM cmekTpa. Ilyctb Q,— oproroHambHoe 
qouomHeHve K Q,. Jlerko moKa39Tb, 4TO conpsxKeHHbI K T oneparop i | 
MHBApWaHTeH Ha Qs. OSo3HayHM yepes en onepaTop, MHAyWMpyeMblit omepa- | 
TopoM T* Ha Q:. Moxkuo moKka3aTo, UTO HYJb CCTb CRMHCTBEHHAA TOUKA CHeKTpa | 
onepatopa 1 as (oper?) 

IJocue 9THX 3aMeyaHuit OTOSpa3uM Q, Cc COXpaHeHueM CKadaApHoro mpou3- 
Beedua Ha ,(0,1) (ana Ha HexoTOpo2 ero noqmpocrpancrsBo, ecu Q, KoHe4- 
HOMepHO) w paccmotpumM B %,(0, 1) uarerpanbuetli oneparop K, yHurapxo 
SKBUBAICHTHBIA §OnepaTopy Apes, Tako omepatop slerKo noctpoutp. Tlyerpb 
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| 
| 


D*() — nerepMunant ®pexrorpma unrerpasbuoro onepatopa K ((*), erp. 196): 


Bee By Sy (4) 
rye = 
te le OR Gua) 3 Soe eaes) 
ees chute. ae) Vay 


Kak joKxasan Kapseman (('), erp. 217), D*(A) ectb wenaa dynKuua, qua 
KOTOPOH cnpaBeJIMBO mpeycTraBseHne 


D* (2) =1- Ihc ==) Otel (6) 


Yepes i, 3ecb OO03HaYeHbI COOCTBeHHbIG 3HayeHHA onepaTopa. Tak Kak B 
HallieM CJlygae y onepatopa K otTcyTcTBylOT COOCTBeHHbIC 3Ha4eHHA, OTJIMYHbIC 
OT HyJIA, TO Ha OCHOBaHMM (6) MbI 3aKsIO"aeM, uTO D* (hk) =1. 

M3 dopmya (4) u (5) Trorga, B YacTHOCTH, CuleqyeT, 4TO 


ak 

ee —\(e (X1, Xp) R (Xp, Xy) dxydxy = 0. (7) 
06 
I 


0. €CTb CJIeq MHMMoH uactu * omepatopa K?. 
Takum o6pa3om, Sp (Im K?) = 0. Orcioga, B CHuly yYHHTapHOH 9KBUBaJIeHTHOCTH, 
“MBI 3aKJ1I0UaeM, UTO H 


Sp (ImT;) = 0. (8) 


IIpeqcrasum onepatop Ty, B Bune Ty, = Ay,—iBy,, rae Ag, 4 By, — camo- 
COMpAXKeHHbIe ONepaTOpbl, OMpeyeseHHble B Qs, HW BbIUHCIHM JIeBy!O YacTb (8) 
B OPTOHOPMMpOBaHHOM 6a3Hce 43 COOCTBeEHHBIX BeKTOpoB onepaTopa B,,. [locue 
HeCJIOXKHBIX MpeoOpas0BaHHi NOJy4HM 


Sp (Im TZ) = — D)2u, (Ants ¥,) =9, (9) 


Te uw, (s=1,2,...)— coOcTBeHHble 3HayeHHA iy 
Onepatops A,, u By, ABANIOTCA 3HakOONpeyemeHHbiIMa BMecte c Au B 
B (3). Ilostomy u3 paBeHcTBa (9) 3akJKouaeM, 4TO 


ug (Aalds> $,) = 0 (10) 


ia Bpeex s=1,2,... Ilokaxkem, uro Bce COOcTBeHHbIe 3HayeHHA OMepaTopa 


By, PaBHbl HyJIIO. 
Jlonyctum upotuBuoe. Ilyctp p20. Torga us (10) cnenzyer, uTo (Az,p9, $9) =0, 


rye ° — cOOCTBEHHBIH 3JIeEMeHT By, cooTBercrByiouyuH p°. Beuyy 3HaKoompe- 
qesenHoctu A,, 9TO o3sHayaeT, 4¥TO Ay,'¥0 = 0. IIpumenus Aanee K 2 omepaTop 


Ty. OyeM uMeTB 
T 100 = Ag'b? — iByo? = — ipop?. (11) 


Gat s 


i : 
* Tloq MuuMoli uacTbio onepatopa C monumaeTca onepaTop 57> (C — C*),  o603Hauae- 


mpi Im C. 
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* 

Papeuctso (11) coyepxuT mpotuBopeyne, HOO, MO yculoBulo, Ty, Mee 
JMUIb HysleBylo TOUKy cMeKTpa, a p20. Takum oOpa30M, BCe BU, = 

(s =1,2,...). Cneqosatembuo, Bz, = 0. AuvaJIOrHYHO MOXKHO TOKa3aTb, YT 


Ay, = 9. B pesymbtraTre onepaTtop T;,=0, a 9TO ye o3HayaeT NOMHOTY 
o6acTH 3HayeHHli oneparopa 7. J\elicrsuTembHO, ecm gE Q2, To (TA, g) 
== (jel «0 ) (i, T 7.2) =0; cneqonatenbHo, mpu sio6om AEN snement T 
oproroHasieH K Qy u, 3HauuT, ThE Q,. 

CnpaBeJIMBOCTh 3aMeyaHHA B KOHIE TeEOpeMbI CJleqyeT M3 TOrO, YTO OTIe- 
parop 7, Tak *Ke Kak Hu TJ", nepeBoquT Q,—opToroHasbHoe AonoHeHHe K 
Q,—B HyuJb *. Teopema JoKa3anHa. 

CueqyeT OTMETHTb, YTO MOXKHO IIPHBCCTH NPHMepbl, OKasbIBalollHe CyllecT- 
BCHHOCTb YCJIOBHM 3HAaKOOMpeeJeHHOCTH, BbIZBHHYTHIX B Teopeme I. 

V3 teopempr | moxeT ObITb NoslyyeHa culeqyroujad Teopema: 

Teopema 2. IIycmb onepamopo Ly u Ly cummempusnet Ha NeKOMOpo 
naomnom @ 8 mHOzooOpasuu D, u nycm’ Nnpu NeKOMOpom  mHOzoobpasu 
(L, + iL,—E)D naomno 6 §. 

Ilycme, Oanee, eoinoansemcA OONO U3 OBYX YCAoBUtt: | 

a) Onepamopu: Ly u Lz noayoepanurentt Ha D (OAA onpedenennocmu 06a: 
CHU3Y) U, KpOMe MOzed, COUN UZ Mpex CAMOCONPAIKeHHoIX ONepamopos li, & 

Rie et 
unu Ly+L, o6nadaem pesoavsermoi muna IT. — Il **. 
6) JInn ecex FED 


(Lif, ) —|(Lef, Dl > —v FP) 


u, Kpome, moeo, onepamop L, o6aadaem pesorveenmotti muna I. —IL. | 
Tozda HecamoconpssceHHolti onepamop L = L,+ iL, Oonyckaem 3samoiKanue 


L; onepamop L o6aadaem pesoaceenmoti muna [.—IUll., u cucmema eeok 
COOCMBEHHOIX U NPUCOCOUNEAHOIX aAeEMeNMOB NOANA 6B SD. 

Teopempst | wu 2 MoryT ObITb HCMO/Jb30BaHbl Mp WCCeOBaHHN pa3vuu- 
HbIX HHTerpaJIbubIX HM judpPepenuMabubIx onepaTopos. IIpuBeyem Ba Tpn- 
Mepa. 

Ilpumep | (cp, (?*)). Paccmotpum cusbHo duiMNTHYeCKHH onepatop (°):| 


m ul ) 


\ 


KOTOPbIH JelicTByeT Ha MHOrooOpa3suH D BeKTOP-PyHKILHii u(x), YOBJIETBOPAIO- 
IMX Ha rpaHuue I’ nekoropo KoHeYHOH O6slacTH G n-mMepHoro 9BKsMOBa 
IIpOCTpaHCTBa KpaeBbIM YCJIOBHAM 


eos oS onely 
u(x) = = 


ad Sees = pyr r 


= 0) 


rye ¥—HopMamb K I’. J[na KparKocTw 3anvuiem onepatop L B Buze: 
Lu=Cu+ Ku-+ Pu, 


rye yvepe3 C u K Mbl OO03HauMJIH COOTBETCTBeHHO NouyorpaHHyeHHbit cuM- 
MeTPHYeCKHH WM KOCOCHMMeTpHuecKHH OnepaTopbl NopaAyqKa 2m, a yepes P — 
MPOW3BOJIbHbIN OMepaTop NopayqKka < 2m. 


* JleltictBuTebHO, ecmm g & Qo, To T*g = Ag —iBo =0 
nesiennoctu Au B: Ag= Me Bg = 0, Rete, fg 0- i oP U gS ona 


wk nae 
Bounol o603Haueno camoconpmKeHHOe pacmupeHue COOTBETCTBYyIOMlero ONepaTopa. 
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Tlyctb 4m—n>0 mw nyctb qin Bcex u€D 
(Cu, u) —|(Ku, u)|>—y?(u, u). (12) 


Torya cucTeMa COOCTBeEHHBIX HM MPHCOeAWHEHHBIX 9JIeMeHTOB onepatopa L 
TolHa B &,(G). Ecau onepatop iK nosyorpanwuen, To ycnoBHe (12) MoxHO 
ITOPOcnTb. 


IIpumep 2 (cp. (*8)). Pacemorpum onepatop 
Ly=—y" + (q(x) + ir(x))y, (13) 


MpeeNeHHbI Ha HeKOTOPOM IIJIOTHOM B %_(— oo, + 00) MHoroo6pa3un. 
Myctb dyHkunaA q(x) orpaHMuena cHusy, a r(x) nomyorpanuyena (T. e. orpa- 
dMueHa JIMOO cBepxy, JIMOO cHH3y). Torga JIA NOMHOTbI CHCTeMbI CO6CTBEHHBIX 
M IIPHCO€MHEHHBIX SJIEMeHTOB onepaTopa L B &,(— oo, + 00) JocTaTouHO, 
YTOObI MIpH HEKOTOPOM a > ?/, 


fin ESS CS 0, 


|x|+ 00 | x | 


TloquepkHeM, 4YTO TEM CaMBIM yCTaHaBJIMBaeTCH MOJHOTa B cJIyyae onepa- 
TopoB BHya (13) uw Torga, Korqa yxOqMT B O6eCKOHCYHOCTbh «MHHMbIM MOTeH- 
mval» r(x) *. 

IIpunomy OnaroqapHocTb us.-Kopp. AH CCCP UW. M. Tenpcanzy u mpod. 
. A. Halimapxy 3a BHMMaHHe B HacToseH padore. 


Mockosckult (Pu3uKo-TeXHHyecKult Tlocrynusto 
| HHCTATYT 28 XII 1957 


HMTHPOBAHHASA JIMTEPATYPA 


| 17.€Carleman, Math. Zs., 9, 196 (1921). 2 M.B.Keagum, JAH, 77, 11 (1951). 
3 F. E. Browder, Proc. Nat. Acad. Sci. USA, 39, 433 (1953). 45B.M.Haiimapk, 
TAH, 112, 198 (1957). & MW. Buuruk, Maren. c6opu., 29 (71), 3, 615 (1951). ° M.A. 
Haiti ap K, JIAH, 98, 727 (1954). *7J.Schwart z, Pacific. J. Math., 4, 2, 415 
(i954). §B. 5. Ji uncxuit, JIAH, 110, 172 (1956). 


* CooTBeTcTBy1olWlad 3aqaua Oblia MocTaBsena VY. M. Tenpdanfom. 
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Jloxnagn AkayeMuu HaykK CCCP | 
1958. Tom 119, Ni 6 


Bb. M. MAKAPOB 


OB HHAYKTHBHbIX NPEXEJIAX HOPMHPOBAHHDbIX 
MPOCTPAHCTB 


(ITpedcmasaeno axademuxom B. H. Cmupnosoim_23 XII 1957) 


B pa6otax Ce6acrpana-u-Cumpa (1) u J. A. Paitkosa (*) paccMarpuBatlotcs 
MHYKTMBHBIe H MPpOeKTHBHbIe MpeeJIbl HOPMHPOBaHHbIX MPOCTpaHCTB C BMMOJIHE 
HeMpepbIBHBIMH BOAKeHMAMM. HacTosulad 3aMeTKa MOCBALLeHa PlaBHbIM OOpasoy 
WMHJYKTMBHBIM HM MpOeKTHBHbIM TpeeaM pecpJIeKCHBHbIX HOPMHPOBaHHBIX TIp 
etpancTs. Panee nomyuennpie (1,2) pesyIbTaTbl B OCHOBHOM [epeHocsaTcs Hd 
paccMaTpHBaeMbIM culyuali. | 

Onpegenenue 1.. Tyctb E,—MocieqopatesbHOCTh JlOKaJIbHO  BBil 
NyKJIbIX mpocTpanctTB, mpHyem EL, — MHeHoe NOAMHOxecTBO Fy, H BJIOMKeHHE 
(omepauua oToxKecTBIeHHa) En B En , HempeppipBHo. WHA ykKTHBHBIM pe 
Re JOM MocmeqoBaTebHOcTH mpoctpaHcTB E, Ha3sbiBaeTcH UX OObeMHeHMA 


oo 
E=UEn, cHaOx%xeHHoe CHJIbHeHWIeH U3 JIOKaJIbHO BBINYKJIbIX TOMOJIOPHH, mpl 
1 


KOTOpbIX Bce BOKeHHA FE, B E HelpepbiBHBl. 

Onpegeneune 2. Ilyctb E,— UHAYKTHBHBIN Mpeyes mpocrpauctB E,, 
MU NYCTh HaleTCH MOCMeEOBATebHOCTh aOCOJIOTHO BBITNYKJIbIX * 3aMKHYTBI 
oKpectHocteH Hyia V, (V,—oKpecTHocTb Hysa B Ep) Takan, UTO TIpH He} 
KOTOPBIX An >O AgDVnC Vani, 2=1,2,... Bynem rospoputs, 4To mocamexe 
BaTCJIbHOCTh pocTpaHcTB Ep yROBeTBOpAeT YC 0B 10 (F,), ecm Bce V, 3aMK 
HyTph! B FE, a V, He COjepxUT HeHyJeBbIX JIMHeMHbIX ToyMHOxKecTB ELE, u 
COOTBETCTBeEHHO, yCJIOBHI0 (Fs), eCM BCHKagd aOCOJIOTHO BBITyKant 3aMK 
HyTad oOkpecTHOcTb HyJIA Wp, B En, cojepratlaica B Vy, 3aMKHYT: 
B Fatt: 

Teopempl | u 2 OKa3bIBalOTCH B TpeMOMOXKeHHH, UTO BbINOHeHO OH 
u3 ycuoBui (F,) um (F,). 

Teopema 1. [Tycme E — uxdykmuenoili npeder omdeaumolx npocmpancm: 
En. Toeda E omdeaumo, u 6cAkoe mHxoocecméo, oepanuuennoe 6 E, codepoeumes 
6 HeKOomOpoM En. 

Teopema 2. IIycmo E —wundyxmusnoii npedea nocaedoeamerbnocmt 
HOPMUPOBAHHbLX npocmpaxcmée Ey. Toeda éecakoe mHoceCMé6O0, O2paHUdeNHO 
6 E, codepoxcumca u oepanuieno 6 HeKomopom En. 

JlokaIbHO BbIMyK0e mpocrpanctBpo E HaspiBaercd COPHOMOTUUe 
C K HM, eCJIM BCAHKOe BbilyK0e MHOKeCTBO, MOriomlaroulee KaxK Loe orpanuyen 
HO€ MHOKECTBO, CCTb OKPeCTHOCTh HyJA BE, 

Teopema 3. Ymobot omdeaumoe OopHoaoceuteckoe npocmpancmeo obra 
Jano mempuueckum COnpADCeHHbLM, HeOOXOOUMO U OocMamouHO, UMOGbL OHO COLA 
UHOYKMUBHOLM NpedeAoM nocaedocameAbHOCMU HOPMUPOBAHHOLX npocmpancme 
yoosnremesopsuoweti ycaoeuto (F1). 


* a » 
IoaMHoxecTBo A smueltHoro MHoxectTBa L Ha3biBaeTCA adcoJNOTHO BBINYKJIbIM, e@CJ 
mpH mo6bix x,yG@A u ja|+|B/<1 ax+ ByEA. 
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_ Tak Kak HHAyKTHBHbI Mpeyen CopHonormueckux (B UacTHOCTH HOpMUpoBaH- 
bIX) IIpOCTPpaHCTB CHOBa eCTb GopHomoruyeckoe IpOcTpaHCcTBO, TO 43 TeOopeM 
4 3 = nowyuaem: 

CaeActreue. Ecan E — wynyxrusypli mpezem nocneloparerbuocry 

OPMHPOBaHHbIX MpocTpaHncts, yMOBMeTBOpAOMeH ycoBMio (Fz), To E — rax- 
© HHAYKTHBHBIM Mpeed MOceOBaTeIbHOCTH HOPMUPOBaHHbIX MpocrpaHcrs, 
AOBeTBOpAOMIeH ycmoBUIO (F1). 
_ C nomonypio pesyabtatos Tporexzuka (*) nosyuaem, uro BeaKoe pedbreKcnB- 
Oe IpocTpaHCTBO C MeTpH4YeCKUM COMNPsXKeHHBIM eCTh UBAYKTHBHBI mmpeyeu 
OCeHOBATeIbHOCTH HOPMHPOBaHHbIX IIPOCTpaHCTB, YOBMeTBOPsAIONIMX yew0- 
‘wro (Fi). 

Onpengenenue 3. Ilycrs E, — nocneqopatesbHOCTh JIOKaMbHO BbIMYKJIbIX 
pocTpaHcTB HW x" WIA BCeX m HW N > m— HeMpepbIBHble MHHEMHEIe OTOOpaxke- 


ma E, B Em TaKWe, YO Tm =Tme, IPH m<n<p. Iycrs E~ copoxyn- 
OCTb TOCeAOBaTeJIbHOCTeH x = {x,}, Tae Kamoe X,6 EE, U Xm = nm" (Xn) WA 
cexX mM UN >M, U Tp_— WMHelHOe oTOOpaxkenne (mpoeKunA) EB Ep (t,_ (x)= 
=X,). I[poekTUBHBIM MpeesOM NocseqowatenbHOcTH NpocrpaucTB Ey 
THOCHTEJIbHO OTOOpaxKeHuli 7” HasbiBaeTcA MpocTpancTBo EL, cHa62xKeHHoe Hau- 
jose ca6oH TonosorveH, pH KOTOPOH BCe MpoeKUMM x, HeMpepbIBHHI. 
 ByjeM HaspipaTb HHYKTHBHbI€ HW MpOeKTHBHbIe Mmpeyembl pecbseKCHBHbIX 
(OPMHPOBaHHbIX MpOCTPaHCTB COOTBeETCTBEHHO MpoctTpaHcTBamu (J) u (P). 

_ lcHo, 4YTO B 9TOM Cilyyae BbINOMHeHbI 06a yculoBuA (Fy) u (F2). 

| Teopema 4. II pocmpaxcmea Kaaccoe (J) u (P) pedaekcuénol, U CuAbHoLe 
| 


ONPANCEHHLIE K HUM ABARIOMCA COOMBemMCMBeHHO Npocmpancmeamu KAACCOB 
me) wu (J). 

 YcJIOBHMCH O603HayaTb cuaOble TOMOJIOrHH B JIOKaJIbHO BbIITYKJIOM IIpo- 
‘TpaHcTBe E uw cOmps»xeHHOM MpoctpaucTBe E’ cooTBeTcTBeHHO yepes a (E, E’) 
mo(l , F). 

 Teopema 5. ITycmo E — undyxmueneii npedea pedaekcuenolx Hopmupo- 
MaHHolx npocmpaxcme En, ACE u An=ANEn samkxymo 6 monoaoeuu 
(En, E.,). Toeda A 3samKHymo 6 E (@ cuAbHoti monoroceuu). 

- 3Sameuauue. Ecun A—pilyK0e MHOXeCTBO, TO W3 3aMKHYTOCTH Ay 
3 E, (B CHIbHOH TOMOOrMM) culeqyeT 3aMKHyTOcTb A B E B TonosoruM 
me, £’). 

TlocuieqHee 3aMeyaHHe HeCKOJbKO YyCHIMBaer M3BeCTHDI pesyibTaT (°) 
‘OTHOCAMMMCA, OHAKO, K OO/ee WIMpOKOMYy KJIaccy TpocTpaHcTB) O TOM, 4TO 
3 mpocrpauctBe F’, COMpsxKeHHOM K MOJHOMY JIOKaJIbHO BbIITyKJIOMy MeTpHue- 
*kOMy mpocrpanctBy fF, MIA 3aMKHYTOCTH BbINyKOrO MHOxecTBa A C F’ 
3 Tonomornu o (F’,F) focrarouHo, uToGpl Bce Mepeceyenua A c aOcouOTHO 
3bINTVKJIbIMH ClaOO 3aMKHYTbIMH OFpaHHeHHbIMH MHOXeCTBAaMM ObIIN cia00 
3AMKHYTBI. 

Jlaa cbakrop- M wommpocrpaucTB Kviaccos (P) u (J) B 3HauNTebHOH cTeme- 
iM cCOXpaHAeTca  [BOMCTBeHHOCTb, ycTanopmennad JI. A. Patikopbim 
2) B culyuae MHAYKTHBHBIX H MPOeKTMBHBIX MpeeOB C BIOMHE HeMpepbIBHbIMH 
3 IO2KCH HAMA. 

Teopema 6. Iycmo F — npocmpancmeo kaacca (P) u M — samkny- 
moe nodnpocmpancmeo F. Paxmop-npocmpancmeo F/M cHoesa ecmb npocmpan- 
7meo Kaacca (P). 

Teopema 7. Iycme E — npocmpancmeo xaacca(J) u N — samknymoe 
n0dnpocmpancmeo E. Paxmop-npocmpaxcmeo E/N croea ecme npocmpaxcmeo 
cnacca (J). 

Teopema 8. 3amKuymoe nodnpocmpancmeo M npocmpaxcmea F Kaac- 
a (P) — cxosa npocmparncmeo kaacca (P), usomopapHoe CuAbHOMY COnpAKeH- 
HomMy K npocmpancmey F’/M?. 

ByeM roBopuTb, uTO sMHeHHOe OTOOparxkeHve OAHOO MOKAabHO BbIIYyKJIO- 
"oO mpocTpaHcTBa B flpyroe c1a60 BHOWHE HENpPePbIBHO, eciM 
3aMbIKaHMe OOpasa HeKOTOpO OKpecTHOCTH CaCO OHKOMIAaKTHO. 
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{lycrb (J1)— kmacc HHAYKTHBHBIX MpeesOB HOPMHPOBaHHbIX MpOcTpaHCcTE 


a 
co cma60 HempepbIBHbIMH BJO%KeHHAMH UH (Jy)— KMaCC CONPAKeHHbIX MPO: 
CTpaHcrB. 


IlpocrpauctsBa kslacca (J1) pedbueKCHBHBI, HM WIA MpocrpaHcTB (Ji) uw (Jai 
BepHbI TeopeMpl 2 u 5—8. 

JlerkO fOKa3aTb, YTO HHAYKTHBHBIM Mmpeel MPOW3BOJIbHbIX OTJeJIHMbI2 
JIOKaJIbHO BBIIYKJIbIX IIPOCTPaHCTB CO C1a60 BMOJIHe HEMPePbIBHbIMH BJIOAKCHHAMI 
€CTb IpocrpaHcTBo (v1). 

Asrop Bbipaxaet ryOoky1o Omarogapnocrb JI. A. Paiixosy u I. Il. Axm 


JIOBY 3a 3aMeYaAHHA HW COBCTHI. 
Iloctynusio 
OXI -195z 


UHMTHPOBAHHAS JIMNTEPATYPA 
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Hoxnanp Akagqemuu nayx CCCP 
1958. Tom 119, N 6 


MATEMATHKA 


Akxayemuk A. H. MAJIbLLEB 
ONPENEJIAFOWWE COOTHOWEHHA B KATETOPHAX 


HemocpexcTBeHHOli IebIO HacTOAel 3aMeTKH ABJIeTCA NMepeHeceHHe TeO- 
PHM ONpeeMAIOMIMX COOTHOWMeHH B KwIaCCbI MOJesel. OfHaKO OCHOBHBIe CTpyK- 
TYPHble MOHATHA TeOpHH MoOJesei — NOAMOeIM, MpAMble MponsBeyeHus u He- 
KoTOpble ApyrHe —MoryT ObITb BbIpaxXeHbl Yepe3s MOHATHE TOMOMOp(pu3Ma 
B CMBICJe (*) H MpHTOM TeM Ke cmoco6OM, 4TO HM B ObULeH TeopHu KaTeropuit. 
Tlostomy nwKe ompeyesatolle COOTHOWeHHA BBOAATCA uM uBsyyaloTcA cpasy 
B OOMMX KaTeropuax. B KOHIle yKasbIBaeTCA HCTOMKOBaHHe UX JIA KaTeropHit 
Mojlevielt. 

1. Cormacno Siien6epry u Makaeluy (7), KaTeropueh K naspipaetca 
KJIaCC 3JIEMeHTOB, B KOTOPOM oOMpejeeHbl YacTHUHad OnMHapHan orepalna 
YMHOXKCHHA HV MpeluKaT ObITh HeHTPaJIbHbIM 3JIEMCHTOM, MOUMHAIOWUMeCA aKCHO- 
‘mam: 1) ecu ab, bc ompeyesenbi, TO onpeyzemeHbI HW paBHE) a-bc u ab-c; 
2) ecm onpeyemeHo a-bc umu ab-c, To ompegeneno ab; 3) ecau e HeiiTpamb- 
HbIMt 9JIeMeHT, TO e? =e, HW M3 ONpefeseHHOCTH ea WIM ae Ce_yer cooTBeT- 
CTBeHHO Ca =a uM ae=a; 4) WA KaxKoro a€K cyulecTByioT HeliTpasb- 
/HbIe QJIeMeHTHI e, é’ TaKHe, WTO ea=ae’ =a. Helirpanpupie anementet K 
“Haspipalorcd TakKe OO beKTAaMM KaTeropuu K. Ecam yaa oOpeKTOB e, e’ 
-wiMeeM ea = ae’ =, TO @ HasblIBaeTCH TOMOMOP@H3MOM eB e’. Tomo- 
Mopdu3M a Ha3biBaeTCH HSOMOPMU3MOM, ecm cyulecTByeT B K romomop- 
du3m 6, aa KoToporo ab u ba cytTb HeliTpasbHble QiemMeHTEI K. B atom cuy- 

yae o6bekTbI ab, ba Ha3bIBalOTCA HY3OMOpdHBbIMH. 

CormacHo Maxnetuy (3) o6bext % kKaTeropuu. K Ha3biBaeTcd I pAMOH 
KOMNO3HUMeH cucTeMbl OObeEKTOB Y, (aET), ecw cywlecTByIOT Takue 
TOMOMOP(H3MbI 7%, OObEKTA Wp A, To AA m1060K CHcTeMbI TOMOMOp(H3MOB 
Sq MpOW3BObHOrO OGbeKTa B B %, HalieTCA MU TOMbKO OHH TOMOMOp(pusM &: 
8 — I, yMoBserBopxoulHH COOTHOWIeHHAM o, =&x, (a€T). J\BolicrBenno 
ostomy oObekt YEK waspipaetrca K-cBOOOMHOH KOMMO3HMMeH cucTe- 
mpi 2, («€K), ecm cylecTByIOT TOMOMOpdH3Mb! 7: W,.— YW Takve, yTO A 
OOOH CHCTeMbI TOMOMOpPDH3MOB o, OODeEKTOB YW, B MpOMSBOJIbHbIM K-o6beKT 
% Haliqerca UW TOMbKO OMH roMOMopdu3M &: Y2— B, yqoBeTBOpAIOLLM cooT- 
HOWeCHHAM 3, = 7,6 (ET). [pample u cBoOoyuble KOMNO3HIMH MOryT He Cy- 
ULeECTBOBATb, HO €CJIM CYLLeCTBYIOT, TO OMpefeJIAIOTCA OJHO3HAYHO C TOUHOCTbIO 
JO M380MOpc(i3Ma. 

Tlanee noqKatTeropuek L xkateropwu K Oyler HasbiBaTbcA MOAK Macc 
Kslacca OObeKTOB K BMecTe CO BCeMH TroMoMOp(u3MaMH us K, MpwHaywiexKa- 
IMHMH BCeBO3MOXKHbIM MapaM L-o6bekTOB. CMbICJI NOHATHH MSOMOpPpu3sMa, TIpsA- 
Moi HM CBOGOZHOH KOMMO3HIIMM Boobule W3MeHHTCA pH mepexoye ot K k L. 
Oyuako w30MOppu3M M MpxAMad KOMMNOSHIMA OyfyT Aamee ynorpeOIATBCA 
B CMbICJIe OCHOBHOM KaTeropHu, a CBOOOHad KOMMO3HUMA OyyeT paccmaTpu- 
BaTbCH B pasJIMYHbIX MOAKaTeropuaX B CMbICIe 9THX MOMKaTeropuii. 

9. Jlanee HaM OyyT Hy2KHbI KaTeropHH Oosee uacTHOrO Bua, KOTOpbIe 
OyAyT HasbiBaTbCA KATerOPpHAMH CTPYKTYPH30BaHHbIX MHOKECTB UJIK MpOcTo 
KaTeropuamu ctpyktyp. AHaJiorvuHbie MOHATHA paccmoTpeHb! [McOesom (*) 
camum Maxuelinom (3). B ocHopy KsiagqeTca Kslacc K OObeKTOB, Ha3sblBaeMbIx 
cTpykrTypamu (CTPyKTyPH30BaHHbIMH MHOXKECTBaMH, lmpoctpaHcTBaMu). C KarxkK- 
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yo crpyktypol Wf mpesmonaraeTcA CONOCTAaBJICHHbIM OAHO3HAYHO ONpeseJeH- 
Hoe MHOxecTBO w(2l)—ocHOBHOe MHOMeCTBO crpyKTypbl YW. CBepx 


9TOTO 3ajlaeTCH HEKOTOPaH CHCTeMa H O]JHO3SHAYHbIX oToOpaxkeHHul OCHOBHBIX | 


MHO2KECTB CTPYKTYP B OCHOBHbI€ MHOXKECTBA CTPyKTYP HTpeOyerca, UTOOb! TOX- 


eCTBeHHOe OTOOpaxKeHHe KAKO CTpyKTyp Ha ceOsBxo_uIO BAM YTOObI WIA | 


oToOpaxenua « cTpyKTypbl 2 BcrpyKtypy B u oroOpaxenua Bcrpyktypbl BB 
crpyKtypy © u3«, 8 € H creqoBano «8€H. Orobpaxenns u3 H HasbIBaloTCs Fr O M O- 
mopd®u3Mamu. Mobi Oy jem cuntTaTb TOK L€CTBEHHBIMH CTPyKTYPbI C OOMMM 
OCHOBHbIM MHOXKECTBOM, TOXKJeCTBeHHOe OTOOpaxKeHve KOTOpOrO Ha CeO eCTb 
rOMOMOp(u3M MepBolt crpyKTyp Ha BTopylo HM BTopoH Ha neppylo. Mp Oyem 
CUMTaTb Tak2Ke, YTO Ha MPOK3BOJIbHOM MHOxKecTBe A OMpezeseHa CTpyKTypa, 
eCJIH 3aaHO B3aMMHO-OHO3HaYHOe OTOOparxkeHHe A Ha OCHOBHOeG MHOKeCTBO 
HeKOTOpOH crpyKTypb! Y% u cKa3aHO, YTO STO OTOOPaxeHNe eCTb U3OMOP(PH3M. 
Kmace crpyKTyp aOCTpakTHbI, eCJIM OH BMeCTe C Kako CTpykKTypou 
coepxxuT HM Bce eff H380mMopduble. Huxe paccMaTpuBaloTcs JIMIUb aOCTpakTHble 
Kulaccbl cTpykTyp. Copokynuoctb H Bcex romomopdusmosp K-cTpykTyp SB- 
JIdeTCH KaTeropveli B H3JIOXKeHHOM cMBICIe. OObeKTbI 93TOM KaTeropun OyLyT 
OTOXKJECTBIIATbCH CO CTPYKTYPaMH, TORK eCTBEHHBIMH OTOOPaxKeHHAMH KOTOPBIX 
OHM ABJIAIOTCHA. 

B xareropuu ctpyKtyp K crpyktypa % Ha3bipaetcs TO ACTPYKTY pou 
erpykTypp %, ecu: 1) w(B)C yr); 2) modo romomoppusm Yt B mpous- 
BOJIbHy!I0 crpyKTypy ©, paccmarpuBaemblid jin BS, ecrb romomop(u3m B B C; 
3) mo60e oToOpaxkeHve crpykTypbl © BB, sBuAloMleech romMoMopidusMom & 


B 9, ecrb romomopdusm © B &. [oycrpykrypa 8 ofHosHayHo onmpenesercs | 
u(B) u 4. Crpyxtypa B Oyyer HaspiBaTbca CH IbHOH noOwcTpyKTY poi | 


BY, ECM, KpoMe ycuoBui 1 —3, umMeem: 4) Kaxk Ab ToMoMopdu3M B B ecTb romMo- 
Mopdu3M B Qf. 

IIpamax Komnosuuna Y cucTeMbl CTpyKTyp %, OyeT HasbIBaTbCH pa3 Le- 
IAWMeHCH, CCIM U3 Kar, = bn, MIX BCeX KaHOHHYeCKUX TOMOMOp(pH3MOB 
tm, («ET)» cnenyer a=b (a,b€Y). Ora Komnosnyua OymeT HasbiBaThca 
NMOMHOH, ecAH JIA MO0ObIX a.EY%, B MW HalimeTcA 3NeMeHT @ TaKOM, 4TO 
A,= an, («ET). pamaa komnosviua HaspiBaeTCH MpAMBbIM MpoOHns- 
BeJCHHEeM, eCM OHA pasfesAIOMancH uM noHad. B stom cslyyae 3s1eMeHTbI 
NpAMOH KOMNOSHIMH OyAyT OTOKECTBIATHCA C BJICEMCHTAMM J[eKapTOBa Mpou3- 
BeleHHA OCHOBHbIX MHO?KeCTB COMHOKUTE eH. 

Crpyxtypy % katreropun K Ha30BeM €e THHUYHON, ecan Y OMNOIIeMeHT- 
a H oTOOpaxenne mOOOK K-crpyKTypb! BY romomopdpu3m. Y% OyzeT Hasbl- 
BaTbCA HY JIb-CTPyKTYPOH, ecaM YWoMHosmemMeHTHa HU jOG0e OTOOpaxenne 
9% B NpovsBouIbHyIo K-cTpyKTypy ecTb romomopdu3m. Jlerko BuyeTb, UTO 


ecuiM KaTeropun K cojepxkuT HyJIb-cTpyKTypy, TO BCHKad MpsamMaa KOMMO3H- 


uA OyeT NOMHOH U pa3sfesmsiouletica. Tak>ke JIerKO JOKa3bIBaeTCa: 
Teopema 1. Ilycmo 6 kameeopuu K ece nodcmpykmypel cuaoHole u 
npAMble KOMNOSUYUL pasdeAsioUWjuecA U nycmb 6 KaoKdoli K-cmpyxmype 
Y. (%ET) eoidenena K-nodcmpyxmypa B. u npamole Komnosuyuu Y% = IY, 
B = 1B, cywecmeyiom. Toeda B ecmb.nodcmpyxmypa YY. 
Kareropuio L ycioBuMca Ha3bIBaTh MY J bTHMNMUKATHBHO 3aMKHy- 
TOM, eCJIM B HeH CyUecTBYyIOT MpxmMble KOMNOSHIMH JOOLIX cuctem L-crpyK- 
Typ 


Oeporcaueli COuUnUUHYIO CMpyKmYypYy Kameeopuu K Cc cuAbAoLMU nodcmpyKmy- 


Teopema 2. J[aa moeo, umobol @ myAomunAUKamUBHO 3aMKHYyMoti, Co- 


pamu u PasOeAMOWUMUCA NPAMOLMU KOMNOBUUUAMU @6CE KQHOHUUECKUC 2OMO-— 


moppusme K-cmpykmyp @ ux K-ceo6odnole Komnosuyuu Oolau u30.MO p~u3smMa- 
MU HA cooméeemcmeyrouue NoOcmpyKmyY pol, HeoOxodOUMO u OocmamouHO, umo- 
Oot Kasdan K-cmpykmypa Oo1aa usomopqxo eaoocuma 6 K-cmpyxmypy c edu- 
HUYHOLL NOOCMpyKmMY poli. 

IIpu paccMOTpeHMM KaTeropuH CTpyKTyp HMxKe Beerga GyyeT mpeqnowa- 
TaTbCA BbIMOJHeHHOK CJleqyiollad aKCHOMA Ope We MeCHHOCTH: COBOKyn- 
HOcTh Bcex A-cTpyKTyp, OMpeyeeHHIX Ha JOGOM (puKCHpOBaHHOM MHOxKeCcTBE, 
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| MO%KHO PaCCMaTpUBaTbh KaK MHOXKECTBO OMpeyeseHHOH MouHocTH. KatTeropmio 
)erpyktyp A Oyyem naspiBaTb OrpauNueHHoi, ecan mA Kaxk]OrO KapJM- 
| HaJIbHOrO YUCJIa m HalieTcH Takoe KapAMHabHoe n-+ K)(m), uTO B KaxKyOL 
K-crpyktype s060e MHOxKecTBO 9vIeMeHTOB MOLHOcTH <m CONePXKUTCA B MOL- 
“xoqamei AK-noqerpyKktype MomlHocTH <n. 

3. Hycerb Ao-Kakas-mu60 (oOulat) Kateropun K, L ee moAKaTeropHu ui 
KDL. Penanxok K-o6sexra YM B xKareropun L (L-pensuxoli YW) 6Oyger 
es L-o6bekt B, Ht KOTOporO cymlectByeT TaKOli TOMOMOp(pu3M: 7. 
U—>+B, uro Aux moGoro romomoppu3ma s oObexta YW pB II POH3BOJIbHbIM 
(L-o6bekt © nalixetcs OAH M TOMbKO OWN roMoMopiusm &: B-> G6, yOBuJe- 
TBOPAIOWIMH COOTHOMeHHIO os = a, I OMOMOP(PH3MbI z=, € OYAYT Ha3bIBaTbCA Ka- 
/HOnWYeCKUMH. JlerkO BuyeTb, YTO eC pemsMKa cyllecTByeT, TO OHa oMpe- 
| AeMAeTCH C TOYHOCTbIO TO H380Mopdu3Ma OObeKTOM Y MH, B YacTHOcTU, L-per- 
uuka £-oObeKTa Bcerya cCoBMalaeT C CaMHM O6beKTOM. 

Teopema 38. Iycmep KC LC M—nodxameeopuu u YZ, Y™ cyme pen- 
Auku K-o6sexma %eL u M. Toeda A“ ecme M-penauka o6vexma AE. 
Ecau % ecmo L-ceoboduasx Kkomnosuyusn K-o6cexmoe Ua(% ET) u L-penaucu 
oy of! amux obvexmos cytuecmeyrom, mo + ecme L-ceobodKaA KomnosuyUs 
cucmemo UE. 

SaMeTHM, TO eCJIM paccMaTpHBalOTCA KaTeropuuM cTpyKTyp HK ®B ectTb 
L-pensmka CTpyKtTypb! % Cc KaHOHHYeCKHM TroMOMop(bu3MoM =, TO B B HeT 
L-noycTpykTypbl, oTmMuHoH or B u coseprxKamlet 7, T. e. B nopoxygaerca 
QJIeMeHTaMH 7. 

CoBoKyNHOCTb 3/leMeHTOB S HeKOTOpOH cTpyKTypbl Y% Kareropun K GOyyzem 
HaspiBaTb K-1IOTHOH B OY, ecm LA smMOObIX TOMOMOppu3MOB 4, o CTpyK- 
Typbl 9 B MpoOwsBOJIbHy!o K-cTpyKTypy 3 «ay=as ja Bcex a€S» cue- 
myer = sc. 

Jlerko BugeTb, YTO eCJIM =, — KaHOHHYeCKHe TOMOMOp(Pu3MbI CBOOORHOK 
KOMMO3HuMH OY cTpyKTyp Y%. («€T), To copokynuocth U Wy Gyner K-nuor- 
HoH B MY. JJanee, ecm B YM ectb K-noycTpyKtypa B, cojlepxKatllan MHO*e- 
crpo U 43° (SET, CT) B kayectBe cBoeli morHoi cucrempl, TO B 6yzerT 
K-cBo6ofHok KomMno3snlMel crpyKtTyp %,e (8 €L,). U3 onpenestenna Takxe cule- 
yyeT, TO KaHOHHYeCKHH OOpa3 CTPYKTYpbl B ee PelJINKe ABMAeTCA MIOTHBIM 
MHOKeCTBOM B TlocvleqHeH. 

Ilonkateropuio L B kareropnu K Ha3s0BeM A-nOHOH, eCIH KarkQbIi 
K-o6bextT umeet B L pensuxy. V3 Treopempr 3 BugHOo, uTOo R-nomHad NOjKa- 
Teropuia R-nosHo nosKaTeropHu Oyyer R-noHON. 

Teopema 4. Ecau kameeopun K myAbmunaUKamMuUseHO 3amMKHYymMa, mo 
ecakasn ee R-nonaHana noOKkameeopun myAbMUNAUKAaMUBHO samKHyma. Ecau K 
codepocum eOuKUAKYyIO CmpyKmypy, mo ee codepokum u éecaAKan R-noanan 
nodkameeopua Kameeopuu K. 

Crpyktypy 9% Kateropuu K Ha30peM peryJspHOH, ecaM Qua m000ro 
MHOxkecTBa S 9u1eMeHTOB % B Y cyulecTByer NO-cTpyKTypa, coseprxKalant S 
B KayecTBe cBoero K-moTHoro MHOwecTBa. Kateropua K OyjeT Ha3biBaTbcA 
peryAApPHOH, eCIM perysApHbI BCe ee CTPyKTYypbI. 

Teopema 5. Ecau nodxameeopua L kameeopuu cmpyxmyp K codeposcum 
COUHULNYIO CINPYKMYPY, MYAOMUNAUKAMUGHO SAMKNYMA, peeYAAPNA U OCepa- 
nwuueHa, mo L R-noana u ecakan cucmema L-cmpykmyp umeem onpede- 
faenHyto L-ce0000HYyIo KOMNOsSU\UN. 

Tloka3aTeJIbCTBO aHasIOrHYHO JOKa3aTeJIbCTBY TeOPeMbI O CyYILeCTBOBaHHH 
TONOOPMYeCKHX asireOp C JaHHbIMH OMNpee/AIOMIMMH COOTHOWIeCHHAMM M TO- 
MOMOPHYeCCKHM TMOpO*KLaroulHM MpOCTpaHCTBOM (°*). 

4. O6o3sHauuMm yepe3 K xkualacc Bcex Mojesel (pHKCHpOBaHHOoro Tula 
<P, Pz,...>, The P; — OCHOBHBbIe IpeAuKaTHbIe CHMBOVJIbI KJIaCCa. 

Cormacno (1) OHO3HayHOe oTOOpaxeHve so Moje ea ad eee 
B monemb <B; Qy, Qo,...> HasblIBaeTCH TOMOMOp(H3MOM, eCJIM AIH JIOObIX 
i WU 1, Q,... 43 A w3 HCTHHHOCTH P; (a), G:,...) CMekyeT MCTHHHOCTD 


Q; (a9, Q25, oe fe 


ee 
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CopokynHoctb H Bcex TaKHM O6pa30M ompeyeseHHbIX TOMOMOp(pH3MOB — 
K-moyeseli yqossetsopset TpeOoBaHuam um. 1 u napa (K, H) aBasetcs KaTe- 
ropuei crpyKTyp—Mojenel gannoro Tuna. Jlerko mpoBepseTcH, YTO MpH 
3TOM MOHATHA MOLMOJeIM MH MpAMOrO MpousBeeHHA MOjeIeH COBNaawoT C 
TOHATHAMH TOXCTPyKTYpbl HM MpAMOH KOMNO3HUMH, eWHHYHOH cTpykKTYypol 
ABJIACTCA OJHOSJIEMeCHTHAH MOJeJIb, Ha KOTOPOH BCe OCHOBHbIe MpeMKaTbl 
MCTHHHbI, a HYJIbCTPyKTYPOH ABJIAeCTCH OMHOSJIEMCHTHAA MOJeJIb C JIOXKHbIMH 
OCHOBHBIMM TpeyuKaTaMu. 

Ilyctb Tenepb 3ayanbl HeKoTopbili noqKace L kmacca MoyesmelH K, cucre- 
ma A cumBonoB u cucrema F cbopmya suga P;(a,, a:,...), & EA. L-Mo- 
lesb B ecTecTBCHHO Ha3BaTb MOJesIbIO C MOpoxKaouluMA A u ONpeesAI0ULU- 
MM COOTHOIWeHHAMH F B Ksacce L, ecm HalieTcx oToOpamkeHve = CHCTEMBI 
Ap %, oGOmaqaroujee cBolicrBamu: a) A™ L-nnoTHo B &; b) BeipaxkeHuaA 


P; (aj, @,...) ucTHHHD! BY; c) AWAKaxKoro oTOOpaxenun ¢ A B MpoKs- 


BOJIbHYy!0 L-mojesb © raxoro, uro P; (aj, @3,...) HCTHHHEI B ©, cylecTByeT 
romomopduam & B—>C, yOBseTBOpAIOUIMIi COOTHOLMCHHIO o = TE. 

O6osHayaa yepes % MOseIb C OCHOBHbIM MHOxKeCTBOM A, Ha KOTOPOM BBI- 
paxkeHua u3 F WCTHHHbI, a OCTaJIbHbIe BbIPaxKeHHA MOMOOHOTO Bua JIOMKHHI, 
BUIUM, 4YTO MOJeIb B Cc NopoxatouyumMu A U ONpe/eJAIOULMMA COOTHOIMeHHA- 
mu F OyeT u3s0mMopdHa peninKe Y% B L. 

MoxkHo Tak>Ke B KayecTBe OCHOBHOrO KJlacca K B3AHTb COBOKYMHOCTb BCe- 
BO3MOXKHbIX MOJeJleH JaHHOrO THMa, Ha OCHOBHbIX MHOKeCTBAX KOTOPbIX OM- 
peyeJleHbI HeKOTOpbie ToMoorMu, a B KayecTBe // B3xTb COBOKYIIHOCTb He- 
IIPeCPbIBHbIX OTOOparxKeHHH, ABJIAIOULAXCA OHOBPCMCHHO TOMOMOPPH3MaMK B CMBbIC- 
Jie TeOpHu MoyeneH. Ecam tenepb nog L MOHHMaTb COBOKYMHOCTb TOMOJIOr- 
YeCKHX aJIreOp CooTBeTcTByloulero THMa, TO yCJIOBHA TeOpeMb! 5 BbIMOJIHAIOTCA 
u L-penuuka K-crpyktypbl % Oyyer TomomoruyecKOH aJIreOpoH, 3aqaHHow 
B CMbIcsIe (°) TOMOOrHYeCKHM HpOcTpaHCTBOM % HW MOJIOXKHTeJIbHBIM OMHCa- 
HHeM 9 B BBIMMeykKa3aHHOM CMBICJIe. 


Iloctynua1o 
29 I 1958 


UHTHPOBAHHAS JIMTEPATYPA 


1A. HW. Maabuesn, JAH, 109, Ne 2, 264 (1956). *S. Eilenberg, S. Mac- 
L a ne, Trans. Am. Math. Soc., 58, Ne 2, 231 (1945). ® S.MacLane, Bull. Am. Math. 
Soc., 56, Ne 6, 485(1950). 43. R. 1s bell, Canad. J. Math., 9, Ne 4, 563 (1957). 5 A.W. 
Maabutes, M38. AH CCCP, cep. matem., 21, Ne 2, 171 (1957). 
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Aoxnayn Akanemuu nayr CCCP 
1958. Tom 119, Ne 6 


MATEMATHKA 
A. C. MAPKYC aoe ius eae OAL 


O FOJIOMOP®HbIX OMNEPATOP-®YHKUWHAX 
(ITpedcmaeaexo axademuxom B. H. Cmupxocoim 6 XII 1957) 


Ilycts G — orKpbitaa CBA3Had OOsIaCTb KOMIJIeKCHOM WIocKocTH uA, —ro- 
JoMoppHaA B OOsacTH G onepaTop-dyHKuHA *, 3HaveHHA KOTOPOH saBmAIOTCH 
JIMH€HHbIMM 3€MKHYTBIMH OMepaTopaMn, JeHCTBYIOWIMMU M3 OAHOTO KOMIMIeKCHOrO 
OaHaxoBa MpoctpancTBa B, B Apyroe By. Ilyctb, ganee, A, — upousBombuasn 
TouKa H3 OOsacTH G uM NycTb npu |A—Ag|<p (0 >>0) oneparop-dbynxuua A, 
WonycKaeT pa3ioxwKenve B CXOAAWIMHCA MO HOpMe onepaTopoB psI: 


Ay ADP. SY Ce. (1) 


t=1 


SaMeTHM, YTO CXOJMMOCTb STOrO paya mpH |A—A,|<Co 9KBMBaJIeHTHA 
TOMY, 4TO JIA Ka2%KOrO MOJOMRKUTebHOTO YNCJIa py, Me@HbIUerO p, HaliqeTca 
Takoe uncio M, uTo 


\Ci|< Mer? @=1,2,...). (2) 


PaccMOTp¥M IIpOH3BOJIbHbIM BEKTOP X) €3(A,,). Uepes w (Xo, Ay,) O603HAUHM 
HawOoulbulee W3 BCeX ILeJIbIX HeOTPHWaTeJIbHbIX YNCeN pw, WIA KaxKOrO U3 
KOTOPbIX CYII[€CTBYIOT TAKHE BEKTOPbI Xpo = Xo, Xr, Xpo,---, Xpp, TO 


k 
>) Cixp, ni = 0 (k= 0; Ree ey 
i=0 


rye Cy=A),. Ecau cpequ Takux 4Mcel He cyllecTByeT HaMOoubluero, TO 
MOJIOKUM (Xo, Aa,) = co. JIuHean, cocrosmM us Bcex BeKTOpoB x € 3(A;,,), 
JIA KOTOPBIX w(x, Ay,) = co, OOO3HaUNM Yepes M(A,,), A PasMepHOcTb 9sTOFO 


wiMHeasia — uepe3 71 (Aj,). ; is 
Tlomoxum, yamee, k(A) =supinf|x|, rae infimum Oepertcsa, mo Bcem x, 
y x 


pellarolluM ypaBHenue A,x = y, a supremum—no sBcem y€R(A,), |y|=1. 

B 1954 r. VW. Ll. Tox6epr npeqnoxun aBropy o600muTb Ha cayyai 
rosloMopHolt onepaTop-pyHKUWU, 3HayeHHA KOTOPOM ABAsmOTCH D ,-omepaTopamn, 
teopemy 1 uz (?) (cm. Takxe Teopemy 3.6 us (*)). B HacTosmeH 3ameTKe 
O60OuULaIOTCA YKa3aHHble TEOPeMBI H MOJIyYalOTCA HEKOTOPHle A[pyrve pesyJIbTAaTHI, 
OTHOCAULMecH K TOMY Ke Kpyry Bompocos ((+), Teopema 8.2; (*), Teopema 12; (4, °)). 

§ 1. Teopema 1. JIycmo 0ax Kaocdot mouku d € G onepamop A, Aeanemca 
®,-(uau D-) onepamopom. Toeda cywecmeyem maxkoe mHooicecméo I <G, «mo 
G—TI usonaupoeano @ G u umo Ona ecex KET ynkyuan a (A,) umeem nocmosH- 
Hoe 3nauenue: «(A,) = %. Ecau xe KEG—T, mo «(A,) >%. Kpome moeo, 
Onan ecex XEG gynkyun n(A,) umeem mo oe Camoe NocmoAHNOe SHALeNUE: 


nh (A,) = Xo. 


* TepmuHosorua 1 OOosHaveHMA SauMcTBOBaHBI Hamu us (1). [Lia ygoOcTBa BMecTO 34 MbI 


SOymem mucaTb 3(A)UT. J. 
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Tloxka3saTeabcTBo. Ormetum, npexkye Bcero, YTO HOCTATOUHO OKAa3aTb 
cule LYIOULee YTBEPXKJCHUE: ECJIM Ay — MPOHSBOJbHaA TOUKA U3 G, TO cylllecTByeT 
Takoe MOOKUTeIbHOe YNCIO fr, 4YTO MpH O<|A—A,|<(7 MMeeT MecTO 
papenctBo «(A,) =1(A,) =7n(A,,). JlelicrButembHo, U3 9TOrO yTBepKeHHA 
C TIOMOMLbIO OOBTYHBIX paccy2KJeHul (CM., HanpuMep, JOKasaTesIbCTBO TeopeMbI 3.3 
B (1)) merkKo MomyuuTb Teopemy |. 

IIpuctynuM K jjOKagaTeabceTBy copMyJIMpoBaHHOrO BbIe YyTBep»kKeHHsA. 
Pacecmotpum cHauasa cayyai, Korga %(A),) = 3(A,,). 

Tlyerb X01, Xoa-++> Xox (% = «%(Ay,)) — HOpMupoBaHHBIt 6asuc B 3 (A),). 
T\isa Kaxoro BeKTOpa Xo, (R= 1, 2,..., %) HalieTCA Taka MOCJeOBaTeJIb- 
HOCTE, Xih; Xok) © <y ATO 


j 
SC Ge— 0. Tf Oesiver a (3) 
i=0 : 

Bextoppi xj, (k= 1, 2,...,%; i=1, 2,...) MO%KHO BbIOpaTbh TAK, uTOOBI 


PAI 


Xn (K) = Dy (h — do)! Xen (k=1,2,...,4) (4) 


cxoquucb mph |A—Apo| <r; (41 >0). Jka g9Toro ocTaTouHO, Hallpumep, 
MO3a6OTHTLCA, UTOOHI BbINOHUJIMCb HepaBeHCTBAa 


| Xin | < RB (Ao) | CoX zn | (Aaa eA Mea ie ae eas es) (5) 
B camom jeje, 43 cooTHOuIeHHH (2), (3) M (5) HeTpyqHO TosyuNTb, 4TO 
[cre OCR (XG) 1) Tei Oe aes tO een 


oTKyja cslemyer cxoqumoctb psyop (4) mpw |A—do| <p, (MR (A) + 1). 
JJanee, U3 paBeHcTB (3) culeqyeT, uTO 


At ONS OU = hielo 


Herpyquo ycTaHOBHTb cCYyULeCTBOBaHHe TakOrO MOOXKUTebHOTO YCIAa 
ro (<r), uTO mpu |A—dAq|<Cry BeKTOpHI X, (A) (R= 1, 2,..., 4) sMHeHO 
He€3aBHCUMbI H, CJleqOBaTeJIbHO, «(A,) >a =a (A),,). Ho, c Apyrot cTropount, 
HalieTca Takoe 4HCIIO fr3;(>0), ro npH |A—Ao|<Cfs3 HMeeT MecTO OOpaTHOe 
HepaBeHcTBO «(A,) <«(A),) ((1), Teopema 7.1). CmnenoBaTemtbHo, «(A,) = 
= «(A,,) =n(A,,) mpu |A—do|<C r= min (fo, Fs). 

PaccmMorTpuM Tenepb cayual, Koryja n(A,,)<ca«(A),). OG6osHauuM uepes MN, 
moympocrpanctBo 3(A,,), cocTrosmjee H3 TeX BeKTOPOB X, JIA KOTOPbIX 
u(x, A,,) =k. B cuny KoneuHomepHoctn 3(A,,) HaliqeTcH Takoe HaTypasbHOe 
YHCIO M, ITO Mm = N(A,,). OSosHauMM uepes Mt, mpAMoe onOMHeHWe K NOL- 


mpoctpancTBy 4; QO mognpocrpauctsa M, (k=O, 1,...,m—1). Tlyerp 
Xors Xozs- + +» Xons Yous Your «+ +1 Yo,4—n (n = n(A,,), % =a (A),)), — HOpMupoBaHHblit 
6asuc 3(A),), coctaBnenubiit u3 OSa3uca X01, Xoo) ---> Xon MOMMpocTpancrBa 
M(A,,) 1m OasucoB mognpocrpancTB WW, (k=O, 1,...,m—1). O6o3Hauum 
U- (Yor, Ar,) Yepes Bz H BLIGEPeM TAKE S/IEMEHTHI Yyz, Yot,..-; Yust, UTO 
1 
DC, y= OHS, 1 ey reo? 8 eee (6) 


t=0 


Ilycrb, Jastee, §& — HeKoTOpoe (% — /)-MepHoe HOpMHpoBaHHoe MpocTpaHcTBo, 


M21, 22,..., 2,-n — HOPMMPOBaHHbIK Oasuc B SK. O6o3sHauM yepes 8, MIpAMyIO 
CyMMy lpoctpauctB 8, u &, B KOTOpOH HOpMa ompeesAeTCA paBeHCTBOM 


lytz|=ly|+|z| (y@ Bi, z€R). 
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O6osnayum uepes C; (i = 0, 1,...) onlepatoppl, JelicrByrouue U3 B, B Bs, 
copnajlaiouine BB, c C; wu ompeyeuenubie na § paBeHcTBaMu 
in ve+l 
C24=— »S CitjYyjti—j,t (ea ACS hee iese= ey Loa, Lao nls (7) 


j=1 


HerpyqHo nmoKkasatTb, uTo Cy oOpaliiaercs B HYJIb Ha & TOKO B Hye; 
oTciofa cilenyer, uTo 3(Cy) = 3(Cy). Tlonoxum, xanee, 


HerpyHo ycTaHoOBuTb, YTO STOT pax BMecTe C pAOM (1) cxoguresa mpu 


[A —o|<(p MH ¥TO AA yKa3aHHBIX 3HayeHnii A oneparop A,, GygzyunM pacun- 
peHweM Ha %—/f HM3MepeHHH ONepaTopa A,, TakxKe sBaseTca O,- (uu O-) 
omepaTopom. 


Ilokaxem Tenepb, uto M(A,,) = 3(A,,). Ha sroro qocTaTouHO ycTaHOBHTD, 


0 


uTO AIA BCAKOrO BeKTopa Y,, (= 1, 2,..., #—/) cymlecTByeT Taka mocue- 


JOBaTeJIbHOCTh ies, U>)* Bee 
Uceall 
Yi, + Cig = 0 G=0,1,...); 8) 
z=0 
Ho jocraTouHo nonoKuTa yy = ye (i = 1, 2,...-, ve); Gps S1et5 


Yi = 0 (6 = pe + 2,44 +3,...), u, B cuny papencts (6) u (7), cooTHomenns (8) 
6yayT BbInomHeHbI. IIpuMenax K onepatopy A, pesysbTaT mmepBoH yacru 
HOKAa3aTeMbCTBa, NOJYYHM, YTO TPH |A—Ao|<cr wWMeeT MeCTO paBeHCTBO 
a (A,)=« (A,,) =«(A),), mpuyem6a3uc noympocrpancTBa 3 (A,)cocTOHT 43 BEKTOpOB 
co ¢ lev ‘ 
Xn (h) = DS} Yo)" Xin (R=1, 2... 5) yy A) =D) RA Yo)! Het Do), 
Tel) i= 
fi —1,2,...,%—n). ‘ 
Tak Kax 8(A,) = 3(A,) N Bi, To dim 3(A)) /3(A,) < dim Bi /B, =«—n. 
C jpyro cTOpoHbl, Jerko BUeTb, YTO pH A =& Ay MOAMUpOcTpaHcTBO, HaTAHyTOe 
Ha 9uIeMeHTHI Y, (A) (C= 1, 2,...,%—n) MepecekaeTcH c By TOUbKO B Hyde, 


HW, culeqopatetbHo, dim3(A,)/3(A,) >%—a. 

Takum o6pasom, dim 3(A,)/3(A,)=«%—n up O<|A—Ay| <r, u MO- 
atomy «(A,) = dim3(A,) = «— («—n) = n(A,,). 

Ham octaocb qoKasaTb, uTo n(A,) = 7 (A,,) mpu |A—-Ao|<cr. Honycrum, 
YTO [JIA HeKoTopou TouKH d’ (|A’ —ho|<cr) n(Ay)<(n(A,,). Ho Torga cyure- 
cTByeT TaKoe yucuio r’ (> 0), uT0 % (Ay) = 2 (Ay) <n (Ay,) mpHO<|A—N | <r’. 
Tak Kak HaliqyTcd TOUKM, YOBJeTBOpATOUMe OJHOBpeMeHHO HepaBeHCTBaM 
O<|A—Ay | <r uw O<|A—2W’|<r’, TO MbI MpumM K MpoTuBopeumio. 

Teopema MOJIHOCTbIO WOKa3aHa. 

Teopema 2. [ycmo Oana Kaxcdoti mouku KEG onepamop A, AbAnemcA 
®_-onepamopom. Toeda cytuecmeyem maxkoe mxoocecmeo T= G, amo G —TV uso- 
Aupobano 6G uumo das ecex ET dynkyusn B (Aj) umeem nocmosHnHoe 3HadeHue: 
B(A,) = Bo. Ecau ove XEG—I, mo B(A,) > Bo. Kpome mozo, (Ay) = 3(Ax) 
Oana ecex KET. 

Noxa3atTenbcrso. Ilycts D = D(A) mp KEG. O6osnauum yepes A), 
onepatop, jelicrByrollMi Tak %e, Kak A,, M3 MpocrpancTBa YB =D B Mpo- 
CTpaHCcTBO Bs, HW MYyCTb A COMpAxKeHHbIM K HemMy onepatop. IIpumenas 
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Teopemy 1 K romomopduot onepaTop-(byHK WMH At , 3HaYeHHA KOTOPOH ABJIAIOTCA 
©, -ollepaTopaMH, WU YYHTEIBad, To Pa (A;‘) = [(A,) uM 4uTO M3 paBeHCTBa 
n (As) == 3(A}) cnenyet paBexcrso R (A,) = 3(A,), HeMelyIeHHO moulyyaem 
Teopemy 2. 

§ 2. Ilycrp I‘’— MHoxecTBO KOMMJICKCHBIX UHCeJI, O KOTOPOM HeT peyb 
B (pOpMYJIMpoBKe TeopempI | nH Teopembl 2. MoxHO WOKa3aTb, TO PYHKUUA 
k (A) HempepbiBHa B I’. C noMouyb!0 9TOrO yTBepxK CHUA HW MeTOa NOKA3aTeJIbCTBA 
u3 (5) pesymbtaTpl § 2 3ameTKH (*) NOMHOCTbIO MepeHocaTcA Ha paccMaTpH- 
BaeMbIH cJlyual. 

OrmMeTHM B 3aKJIIOUeHHe, 4YTO C MOMOM[bIO OOULerO MpvHeMa, YykKa3aHHOrO 
B. C.-Hagp (8, 7) (cm. Takxe (+)), BCe pe3yJIbTaTbI HaCTOALeH 3aMeTKH MOryT 
ObITb MepeHeceHbl Ha CJIyyall, Korya yculoBHe rosomopdHoctH A, 3aMeHeHO 
CIELYIONIUM Oouee OOMIMM ycJIOBMeM: 3HayeHHaA ONepaTop-yHKunH A, ABJIAIOTCA 
JIMHeCHHBIMU 3€MKHYTHIMM OnepaTopaMu, MMeIOWIMMH WIA Bcex A€G ofHy HM TY xe 
oOulacTb onpeyemeHua D = D(A), HW WIA KaxKTOH TOUKH Ay EG cyulecTBy1oT 
TaKO€ MOJOKUTEbHOe YHCIO 9 HM TaKWe JMHeMHbIe ONepaTopbl Cy, Cy,..., YTO 
D(C; DD (i =1, 2,...) uw urTo np |A—Ay|<(p AA Kaxgoro x ED 


Aye = Apxck > — 1) Cee 


t=1 


ABTOp MOovIb3yeTcH cuyyaeM BbIpasvTb GOvyarogapHoctp VW. Ll. LVox6epry 
u YH. A. MenbaMaHy 3a pA, WeHHbIX 3aMeuaHHit. 


KwMuuHeBCKHH TocyapcTBeHHbI!t Iloctynuno 
YHUBepCHTeT yaa, @ tant) 4 


UWHTHPOBAHHAS JIMTEPATYPA 


Ae li. Ee x6epr,M. T. Kpewu, Yen. matem. wayx, 12, B. 2, 43 (1957). 
2K aie as xO1e pT, JAH, 78; Ne 45629) (1951)s 9% RoW. TA EK imniso nme ActarySem 
Math:,.15, 1, 38 (1953), .| 4 HL. Tho %,6.ep fr, A. CoMea pay ¢, ZIAH, (105; Ne Se o9e 
(1955). 5 He C. Mapkye, JAH, 105, No 6, 1144 (1955), °° Bo Sz-Nagy, Acta Sc: 
Math., Szeged., 14, Nb 2, 125 (1951). 7B. Sz.-Nagy, Acta Math.Acad. Sci. Hungar., 
3, Nel—2, 49 (1952). 
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Jlornann Akanemun HaykK CCCP 
1958. Tom 119, NM 6 


MATEMATHKA 


K. A. MUXAHJIOBA 
MIPOBJIEMA BXODKJEHHA WIA TIPSMbIX MPOM3BEQEHHM rPpynn 
(II pedcmasaeno axademuxom H. M. Bunoepadoseim 17 XII 1957) 


CumbuOH NpoOmeMOH BXOKAeHUHA JAA rpynnb Y HasoBem cue- 

: AYIOWlyio mpodsemy: 

CymecTByeT JIM aJIPOpHTM, MOSBOJIAIONIMH ONpexeNATh VIA BCAKOTO caoOBa 

rpynnp: Wu aA Beakolt NOArpynnbl, MOpoxKAeHHOM KOHEYHLIM UHCJIOM cuIOB 
rpynnpr 2, npunayexuT mM 3TO cOBO Nozrpynne? 

Cuaa6oh npoOseMoH BxOoKAeHUA AaArpynnp Y HasoBem npobuemy: 

CylecTBYyIOT JIM aNTOPHTMB! JIA BCAKOM NOALPyNMb!, MOpoxKAeHHOH KOHCUHBIM 
/UMCJIOM C/IOB rpynnpt Y, MosBoNAIOUIMe ONpeseMATh JIA BCAKOTO cOBa rpyn- 
npr YU, mpHHalexHT mM OHO Noyrpynne? 

B cayyae cylecTBOBaHHA aJIropuTMa (asIropuTMoB) OyeM ToBOpuTb, TO 
mpoOweMa BXOKJeCHHA AIA Tpyunn YX paspewuma. BunpoTuBuom 
csyuae, T. €. eCJIM TakorO aJIropuTMa (aJIropHTMOB) HeT, OyeM FToOBOpHTD, 
uTO WA rpynny YW npo6sema BXOKMeCHHA HepaspeulunMa. 

M3 paspeliMMocTH CHJIbHOM MpoG6eMbI BXOXKeHHA CwJIeyeT paspellIMMOcTh 
cla6ol mpo6eMbl Bxow«KeHHA. 

IIpo6memy Tok ,ecTBa AAA rpynnpt Y MOMKHO ciopMy/IMpoBaTb 
 CJIEYIOWIMM OOpa3om: 
| CyilecTByeT JIM aJIrOpHTM, MO3BOJIAIOUIMH ONpeeIATb JIA BCAKOTO CJIOBa 
rpynnpi 9, UpwHaywexuT JIM OHO equHuYHOH Moyrpynne rpynnp Y? M3 pas- 
PeluMMocTH C1aOO MpOGJIeMbI BXOMKAeCHUA WIA Tpynnpl Y culeqyeT paspeliMMOcTh 
NIpOOJIeMbI TOKTeCTBAa JIA Hee. 

Mb! 6yjeM paccMaTpHBaTb KOHEYHO-onpeyevIeHHble rpyMmbl, T. €. Ppynmyl, 
3ajlaHHbIe KOHeCYHBIM YHCJIOM OOpa3syIOWMX WH KOHEYHbIM YHCJIOM OMpeeJIAOWLAX 
COOTHOLIeHHH. 

Vispectuo, uTo vid CBOOOZHOH Tpymnbl CHJIbHad MpoOslemMa BxXOMKeCHHA 
paspewuna (?). 

Hacrosmlad cTaTbaA COJepxKUT HeEKOTOPbIe PesyJIbTaTbI, KacalolllMecad paspe- 
IMMOCTH MpoGOJIeMbl BXOXKeHHA, Kak CaOOH, Tak H CHJIbHOM, Aud MpAMbIXx 
mpouspeqenui rpynn. I[pexye Bcero BO3HHKaeT BOMpoc: COXpaHsAeT JIM NpAMoe 
TIPOW3BeeHHe paspellIMMOCTb CHJIbHOM WIM CaOOW MpoOJIeMbI BxXOKAeHHA MIA 
rpynbl. Stor Bompoc peliiaeTcA OTPHUAaTebHO, 4TO c/leqyeT u3 Teopembl |. 

Teopema 1. Cuza6aa npobsema exoodeHUun OAL NPAMOZO NpoUseedeHUA 
O6YyXx CB0600HbIX epynn, KaxOAA U3 KOMOpPeLX sadaemcA OeymA OOpasyroluUMmML, 
Hepaspeuluma. : 7 

Ilycrb %%—KoneuHO-onpeyemeHHad rpymna c HepaspemMMol mpoO/emou 
ToxecTBa (CyulecTBOBaHHe Takol rpynmpr yoKasaHo I]. C. HosuKosm (°)), 


3alaHHad k oOpasyl0llMMi @,,..., @,, Cpe KOTOPbIX COJepxKaTcs Bce o6par- 
HbIe WM, H  onpexemsouluma cooTHomenuama A; = 1, rye i=1,..., nN. 
Uepes %) oGosHayuM cBoOosHyO Tpymmy c OOpasyION[MMH: Qj,..., Qk. 


PaccmorpuM nosrpymny rpynmbl Y%o, cogqepKallly!io TakWe M TOJIbKO TakuHe 
CJIOBa, KOTOPble HMeIOT BUI 


ER ARK KE: Ay ee (1) 


rye Xg—CMOBa, COCTABJICHHbIC U3 OYKB Qj,..., Qn, H1SfgQn. 
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Jina Toro uTo6bl COBO ObIIO paBHO efuHHne B rpynne Y, HeEOOXOJMMO) 
M JOcTaTOUHO, YTOOBI OHO MMewIO BU (1). 

Uepes 9 0Go3sHaYHM CBOOOMHY!IO rpynmy c o6pasy!ouluMu Gy eee ag, 3aHy- 
MepOBaHHbIMH B TaKOM NopsKe, YTOOb! HMeJIM OAMHAaKOBbIe HOMepa oOpaTHbie’ 
QJIEMEHTHI JIA OOPasylOMlUX Ppynibl %o WH PPynbl Yo ¢ OMHAaKOBbIMM HOMepaM. , 

O6osHauum uepes G Mosrpylmy mpsamoro mponsBeyeHHt Yo * Wo , MOPOK-- 
yaeMy!0 KOHE4HBIM YucJIOM COB Ay,..., An, Gr, as at, ., ay Ge. Beakoe! 
cmoso Bua (1) mpwHaqwexuT rpynne G uM BCAKOe CcjOBO rpynmbl G, He} 
cojlepxKalllee OOpasylOUlUX PpyNibl Yo, umMeer Buy (1). 

1) Tlyets U = Xy'Aj,X Xp Aj,Xo... Xn’ ASN TlocraTouHo mOKasaTb> 


NIpHHaWiexkHOCTb rpymme G Beakoro copa U’= X4A;X,roej=1,...,%:- Ilycrb, 

X =a... a;,; Torqa X= a;,'.. .a;,'. Paccmorpum c1oBo Y = aj... af, Tormal 
- - re —1 —1 —1 -1 1 a 

yo ay, Rape TY Ae aa Ga oredia, a) ae 


12. @;,0i, , 7. €. X*A)X mpunansexur rpynne G, a caeqopatetbuo, u U! 


IpHHaviexkUT rpynne G. 
2) Mycth U = Y,A;,Y 2Aj,..- Aj, Ynti, THe Yz coctapseHo us o6pasyrouyux' 


aia}, dyay,..., aya}. Sannutem cnowo U p page U = Z,A),Z7°Z,A/Z,".. | 
AAG Zee et ees Yee ae ORT ae ee ee ieee emr ie 
Znri1 = 1. Tlocne coxpaujenua OyKB a; ,...,a@, nomyyaem U = XugpeAeX eae 
ah. Mpc a. 


Orcioga BbITeKaeT CJleyroulee Mpeiomwenne: U3 paspellmMMocTH c1a6OlH) 


MIpOGJIeMbl BXO*KAeCHHA IIA rpynmbl Xo X Yo cnexyer paspeuMMoctTh mpo6/IeMB! 
ToxKJecTBa AIA rpynnp YW. 

Ucnom3ya 9TO MpesowKenue W TOT (pakT, YTO BCAKAA CBOOOAHaA rpynna 
C JHOObIM KOHC4HbIM YHCJIOM OOpa3syIOWIHX ABJIAeTCA NMOArpynmol cBo6osHO!! 
rpymmbt c ABYMaA OOpasyrtOllMMH, MOJlyYaeM pesyJIbTaT, cibopMyJIMpoOBaHHblii 
B Teopeme. 

VUrak, mpamoe mpousBeyenve He COXpaHAeT pa3pelIMMOCTH KaK CHJIbHOM, 
Tak UW cla6oH MpoGJIeMbl BXOXKMeHHA, HO, TeM He MeHee, MOXKHO BBINeIATS 
HeKOTOpble KulacCbl py, JWI KOTOPbIX MIpAMOe MpoHsBeeHHe Ha JOOy1O 
rpyuny C pa3peuIMMOH CHJIbHOM (cla6ol) mpoOsmemMol BxXOxKeHHA COXpaHser' 
Pa3pelIMMOCTb CHJIbHOM (cma6oH) mpoOemMbt BxowKeHua. TakuM xKkslaccomM: 
OKa3aJICA, B YaCTHOCTH, Kulacc aOeJleBbIX rpynn. 

Teopema 2. I] po62rema exo#denusn OA NPAMOeO NpoUseedeHUA abenceoti 
epynnbl Cc paspeilumolt CuAbHO (CAabOoli) NpoOAemOtt BxOMOeHUA paspewwuUma 
6 CUABHOM (CAAOOM) CMObICAE. 

3a HEBO3MOXKHOCTHIO IIPOBECTH MOJHOE OKasaTeJIbCTBO B paMKaX JaHHol 
CTaTbH, OrpaHWYHMCs JIMUIb ero CXeMOH. 

Ilycrh 9 — UuKsIMyecKad rpynna, 3agqanHan oOpasyrioujeh a; % —rpynna 
¢ paspeliMMoH TpoOsIemMoH BxoxeHuaA. Ilycrs G—nosrpynna mpsmoro mpo- 
V3BeeCHHA, 3a]aHHadt KOHCYHbIM YMCJIOM OOpasylONLUX. OueBuHO, Bce OOpa3ytoulue 


NOrpynubl MOryT ObITb 3aNMcaHbI cwleqylouluM o6pasom: a”; a"iB;; Bs, rye 
Bce M; WIM BCe Nj MOryT paBHATbCA HyO, a B; w Bs — copa u3 rpynmpr B. 

Ilyctb q—HavOoubiuMi OOM JemMTeb yncel m; u nj; (eCIM BCe Mm 
M fj paBHbI HyJO, TOTpynna G sBsaeTcA Nosrpynuok rpynner B, Aa KoTopoit 
paspeluuMa mpo6.1eMa BxOx*K eHuA), a d — HanOOUbUINK OOM WesMTeIb YnCeT Mm; 


(ecuIM Bce m; paBHbI Hyt0, TO d=0), d=rq. Torya Moxuo 3anucaTb o6pa- 
3yloulne Toyrpynnb G B Buse at. a%Bo; Bes rye By — cbukcupoBaHHoe c0BO 
u3 rpynnbr B, a cpemu By, Kpome By, coxep»Kares eure HEKOTOPbIe CJIOBa H3 G, 
NpejcTaBIAOUlMe COOOK MpousBeyeHHe OOpasyloulMxX rpynnp DB. 

Ilycrb G*—nogrpynna rpynnbl G, cocrosljat u3 TaKMX M TOJIbKO TaKHXx 
COB, KOTOpbIe XOTA Obl B OMHOM H3 CBOUX 3amMce He cofeprxaT OOpasyroulell a 
rpynnbr %. Bonpoe o npwHaqiexHocTH mmpousBombHoro copa X rpynne G 
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SKBUBAJICHTeCH BONpOCy O MpHHayexkHOcTH rpynne G* HeKoToporo copa Y 
us rpynnbl B, OTbicKuBaemoro mo copy X. 

Ana cyyaa, Kora 9 — KoHeyHad rpynna, yyanoch NOKasaTb, uTO rpynna G* 
MOXeT ObITb 3ajana KOHEYHBIM YHCJIOM OOpasylousux. A TaK KaK IIpH 9ToM G* 
PIBIACTCA MOATPYIMOH TPyNNbl, HMelOueli paspeuiMMy!o mpobsIeMy BxO*K,eHUA, 
jTO M Ald MpsiMoro mpovsBeqenua YW Xx B rakxKe GyJer paspewmma mpob.1ema 
| BXOXKJ(CHHA. 

| Ecau xe 9 — Geckoweynaa rpynna, paccmaTpuBaiores Ba cmyyan: 1) r=40 
my 2) r=0, rae r=d/q. 

B meppom cayyae qoKa3biBaeted, uTO G* MoxeT ObITb 3aaHa KOHeUHBIM 
}4uCJIOM OOpa3ylonlNXx. 

Hua Broporo ciyyad NoKasbiBaeTcA CueRyIoulee MpeqorwKenne: 

| Ecam quid rpyunst K uM JA BCAKOrO cOBa U3 MmpAMOrO MpousBeneHnA 
}%*< B MoxkHO pacnosHaBaTb MpHHayiexHOcTh ero K rpynne K, To u AAA 
jrpynnst K* u WIA BesKorO Cj10Ba 43 MpaMoro npousBeyenua Y% XB MoxHO 
} PaclosHaBaTb NpuHaqexKHOCTh ero rpynne K*, rye K —nogrpynna rpynnoi 
¢ oOpasyloujumn a’; a7By; B; (r=£0), cocrosuladt W3 TaKUX HW TOJbKO TaKUXx 
CJIOB, KOTOpbie He cosepxaT oOOpasylomlel a rpynnp Y, a K* —nogrpynna 
rpynnt c oOpasyioumimn a%By; Bs, cocTosillad u3 TAKUX MU TOJbKO TaKUX CJIOB, 
KOTOpble He coqepxat oOpasyromleh a rpynnbt Y%. Takum o6pa3om, Bropoli 
clyualt CBOJHTCa K MepBomy. 

{na rpynobt G* MoxHO mpoBecTH TO %Ke paccyx*eHHe, UTO u AIA cayyag, 
Kora 9 -— KOHeYHad WHKIMUeCKad rpyma, OTKya H Nowyyaem paspemumocrb 
MpoOJeMbl BXOMKMEHHA WIA MpAMOrO MpOusBeeHHH IMKIMYeCKOH’ rpynnpl 
HM rpylMbl C pa3spelWIMMOH MpoOJIeMOH BXO2%K]eHHA. 

YUHTHIBAX TO OOCTOATEIbCTBO, YTO aOeNEBY FpyNNy MOxKHO paccMaTpHBaTb 
‘Kak IIPAMoe MpowsBeseHve WHKJIMYeCKUX Ppyli, Noyuaem pesyibTaT, cpopmy- 
JIMPOBaHHbI B TeopeMe 2. 

Ecmu Ksacc aOejeBbIX IpylM HeCKOJIbKO PpaClIMpHTb, TO OKa3biBaeTCA 
BepHOH CJleqyloulad Teopema. 

Teopema 3. Jnana npAmoeo npouseedeHun epynnol c paspeuumolt craboti 
‘npoOAe moll BXOICOeHUA LU epynnbl C paspellumot CUABHOL NPOOAeMOLL BxXOICOeHUA, 
Kanan nodepynna Komopoti .moocem OolmMb 3sadaKHa KOHe4HoimM 4UCAOM OOpa- 
BY10LUUX, HEAb3A OoKa3amb Hepaspelumocmo caabot npobsemol exooKCOeHUA. 

Ilyctb 9 —rpynna c pa3pelMMol CHJIbHO MpoOsIeMoOlt BXOXKCHHA M C yKa- 
3aHHbIM B (OpMyJIHMpOBKe TeopeMbI cBOMCTBOM, %—rpymla Cc pa3pelmMmon 
cia6oH mpo6memoi Bxowjenua. Ilyctb G — nogrpynna rpynnbi % Xx B c odpa- 
UMM Case. 4 Uk, UL Api. the Ay CN, Bree (a1. ke). Tycr 
A=ABEG, rae ACY, BED. Torga AB=C;,,...C;,= A,B; .: Ag Bi,. 
CneyopatesbHo, B mpescTaBuMo B BUJe NpOusBeeHHA MpaBblxX yacTeH COB C;. 
To xe camoe oTHocuTca u K BT: B1=B;,...B;,. Upouspeqenue coorser- 
CTBYIOIMUX JeBbIX YacTel C; oGosHauuM uepes A*, 7. e. A” = Aj,... Aj; 

ABB™'A* €G, tax xak B1A*€G. CnenopatenbHo, AA*€G, nu, Haodopor, 
ecmm AA*EG, To ABEG. 

Takum o6pa30M, 3afaua CBOJHTCA K TOMY, YTOObI YMeTb ONpefeATh AA 
cop Buga AA*, npwHaywexaT mM OHM Nosrpynmerpynnbl G, KoTopadt MoxKeT 
ObITb 3aJaHa KOHCYHbIM YMCJIOM OOpa3syIOIAX. 


Mockopcknit rocyJapcTBeHHbIi MesarorMueckHi HHCTHTYT Tloctymuuio 
um. B. VM. Jlenuna 2 OSU ISI 


UMTMUPOBAHHASA JIMTEPATYPA 


1 J. Nielsen; Math. Scand., Ne 1, 31 (1955).. *JI. C Hopukos, Tp. Marte. 
uncr. um. B. A. Crexnona AH CCCP, 44 (1955). * A.T. Ky pow, Teopua rpynn, M.—JI., 
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PFHIPOMEXAHHK 


r. A. PAJTMH 


OB YAPHbIX BOJIHAX B CPEJAX C TiPOK3SBOJIBHbIM 
YPABHEHHEM COCTOAHHA 


(IIpedcmaeaexno akademuxom JI. H. Cedoseim 7 XII 1957) 


PaccmaTpuBaiorca MpAMble CKaUKH B CpeaxX, BHYTPCHHAA IHEPrUA KOTOPHIX 
HOJHOCTHIO OlIpedesAeTCA 3HAVeEHHEM YeJIbHOrO OObeMa H DHTPOMHH. 
Ecau dyxxuua E = E(V, S) uspecrua, TO ypaBHeHue 


dE =T dS —pdV (1)) 


laeT ele 1Ba COOTHOWIeHHA MexKLy NATbIO BEJIMYHHAMH: Y]@JIbHBIM OObemMoM V,, 
JlaBJleHHeM P, aOCOJOTHOH TemnepatTypou 7’, BHyTpeHHeH 9Hepruel E vw SHTpO- 
nuefi S, ompewemAtOulHMH cocTOsHHe Cpebl. Tp KOHeYHbIX ypaBHeHHA MexKLy 
V, p, T, E, S omucpipator Bce MexaHHuecKHe HW TepMM¥eCKHe CBOHCTBA TEU: 
(lOCcKOJIbKy peub Wet 06 OOpaTHMbIX mporeccax). Buy dyuxunu E = E (V, S)| 
He MOxker ObITb YCTaHOBJIeH TePMOAHHAMHUeCKHMH paccyXKJeHHAMH, HO HU 
TePMOJMHAMHKH CJleflyeT PA OFpaHHyeHHH Ha COOTHOWeHHA Mexyly V, p, T,, 
E, S (cm., Haupumep, (°)). To, uro B cBa3H Mexyy p, V,S He MoxerT ObITb Touy- 
YeHO TePMOAHHAMHYeCKHMH paccyKMeHHAMH, H OMpesesserT TepMHH «mpous- 
BOJIbHOe YpaBHeHHe cocTOaHHA». TaKHM IpOu3BOJIOM, B UaCTHOCTH, OcTaeTCs 
3HaK IponsBoLHOH (O*p/OV")s, KOTOPBI CyUleCTBeHHO BJINHeT Ha XapakTep wu 
CBOHCTBa ylapHbIX Nepexogos. [loqpoOno u3yueHbl MpsAMble CKaUKH B Cpesax.| 
y KoTOpbIx 3Hak (0*p/OV?)s BO BCeH O61acTH NocTosHeH. (M310%xKeHHe BoNpoca, | 
ucropHueckue H OnOIHOrpaduyeckHe CIPaBKH MOXKHO HaliThH B (7 °).) 

VsBecTHble MeTOMbI TeOpeTHyeCKOrO HCCIeMOBaHUA ONMparoTcHA Ha Aucepen: 
I[MaJIbHbI€ COOTHOIWMeHHA, HMeIONIHe MeCTO BOJIb aluaOatTh! TyoroHHo, u N03B0- | 
JIAYOT MOMHOCTLIO MpOBeCTH UCCeoBanHe, Kora 3HaK (d?p/dV2)s mocrosHen. | 
B cayyae, Kora 3HaK (0*p/0V”)s MeHseTCH, JaHHble, MOCTaBJIAeMble STHMH Me 
TOMaMH, OKAa3bIBAalOTCA HEMOCTATOUHDIMM JWI OMpeleeHHA Bua MH CBOMCTB) 
ya pHbIX ayua6ar. 

B HacrTosulem COoOmeHHM H3JaraioTrcd JOMOMHUTebHbIe CBeeHHA 06 yap- 
HbIX afluaGaTax, KOTOPble B COBOKYIHOCTH C H3BeCTHBIMM (bakTaMH H MeTOJaMP | 
MO3BOAIOT. MOCTPOHTH afuaOaTbl Tioronvo uM MCCeMOBaTb CBOMCTBa yapHoro } 
nepexoyla Mia Cpefl C MPOWSBOMbHbIM YPaBHeHHeM COCTOAHMA, KOPa MpousBos- 
Has (O?p/0V?)s5 MeHAeT 3HaK BOUb alnabar [lyaccona. 

Ilycrb B pe3ybTaTe mpollecca, CXeMaTH3HpyeMOro MOBepXHOCTbIO CHJIbHOrO 
PpaspbiBa, YacTHIla MepexoguT u3 cocTrosHHA | B CocTOAHHe 2. XapakTepucruKhH, | 
OTHOCHIMeECA K STHM COCTOAHHAM (YCIOBUMCH OTMe4uaTb UX HHeKcamu | yn Q), 
CBASAHbI TpeMA COOTHOLMICHHMAMM, CJIeYIONIMMH W3 3aKOHOB COxpaHeHua (2): 


W, : B Wy pie | 
poe (3), 
E. (V2, Po) — Ey (Vi, pr) = Yo(pr + P2) (Vi — Vo). (4) 


SeCb W — CKOPOCTh NOBEPXHOCTH Pa3pbIBA OTHOCHTEBHO Cpesbl, | — MmoTHOCTS 
MOTOKa Yepe3 MOBEPXHOCTb pa3pbiBa. 
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IIpu dukcuposannbix V;, p; uM mepeMeHHBIX V2, p, (4) aeT Ha ]\MarpamMe 
wp rpapuk afmaOarp Ttoronno c uexntpom (Vj, p;). K (2) —(4) jomKuo 
“ObITb MpHcoesMHeHO ycuOBHe, OTparKalomlee HeoOpaTHMBIli XapakTep mporecca: 


Sees se (5) 


ComocraBuM paccMaTpuBaemMomy mepexojly OOpaTuMbili mponecc. Tlogcuutaem 
‘TipHpalleHve BHYTpeHHeH SHEP, COOTBETCTBYIOMee YyapHOMy mepexoyy, 


p 


Puce. 4 Puce. 2 


‘TiepepeyA yacTully OOpaTHMbIM IlyTeM u3 cocTosHHs I B cocTosHue 2, mpHuem 
-cyelaeM 3TO JBOAKHM OOpasoM, KaK lNoKa3aHo Ha puce. |. B_ pe3syaprate, 
-corsiacHo (1), 6yqeM uMeTB: 


Se V, 

poe ={ i | -v,45 te \ | me (6) 

) é 

E,—E, = T | dS — Pl. a. (7) 
8; 1 A 


Tloncrapiaa moouepeqHo (6) wu (7) B (4) HM yunTbIBan (5), NowyuHM 
OrpaHHyeHuA, KOTOpble HaJlaraeT ycJIOBMe (5) Ha MW3MeHeHHe MexaHHyecKHXx 
XapaKTepHCTHK B YJapHOH BOWJHe: 


ae (Vi—Vs) — \ ae av} ZY; (8) 
{pt Pe RED (Eee j p lene av} an (9) 


2 


Jia BbIACHeHHA CBOMCTB yapHbIX TepexoJOB MoesHa TeomMeTpHyueckast 
MHTepliperaluA HepaBeHcTs (8), (9) (cm. puc. 2). B (#) yKkasaHo TOJIbKO HepaBeH- 
cTBo (8). 3amerum, 4To mpu (p/0s)y >0 4 Vi >V2 HeoOXOAMMbIM HM JOCTAaTOUHbIM 
YCJIOBHEM HeYObIBAHMA SHTPOMHH ABJIAeCTCA BbIMO/IHeHHe HepaBeHCTBa (9), Hepa- 
BeHCTBO 2Ke (8) Oyler yoBseTBOpeHO Kak cuegcTBue (9); mpu Vi<V2 (9) Oyzer 
cuegcrBuem (8). [lpn (0p/0S) y<0 HepaBencrsa nomex sioTcs postamu. TlockoubKky 
MpescraBAeT WHTepec BCA OO/ACTh H3MeHeHHAV, B KOTOPOH ompesleiena yMap- 
Had alluaGata, HeoOXOMHMO HMeTb B BUY 06a HepaBeHcTBa. 

[locrapum pompoc: moxer mH afuvaGara Ttoronuo uMeTb c ayMaOaToH 
Tlyaccona 6oubure OLHOH OOneH TOUKH. Orset Ha 9TOT BOMpOc aeT cylezyroulee 
npeWlox*enne: 

Teopema 1. Ecau aduabama Tioeonuo Cc yexmpom (V,, pi) umeemc 
aduabamoti ITyaccona S= Sz o6uyyrto mouky (V2, p2) U, Kpome moeo, Ha aduabame 
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ITyaccona ecmb mouku (V;, pz), yOoeaemeopAtoujue YCACBUIO 
Ve 

p = P; | 

AF VV) = Ey, Ve) + | pl av, (10) 


Z 


mo yoapxan aduabama npolidem uepes mouku (V;, p,); AOpyeux oOujux moueK: 
y Hux ne 6ydem. Touka (Vy, pi) 6yOem arexcamb Ha yOapHolx aduabamax; 
C yenmpamu (Vz, P2) u (Vi, p,)- 


J\evicTBuTeJIbHO, TaK KaK, MO YCJIOBHIO, BE, — 2, =" 2 (= 7») H,} 


V; 
corsiacHo (1), \ p OY == Beaks OB? (10) ee Ee ee V,—V.).\ 
S=S, va 
V; 


IIpeqnousioxus, Yo yapHad ajjuaOatTa mpolizer uepes TouKy aquabaTpI Ilyaccona, | 
He YOBJIeTBOpAIOULy!Io ycuioButo (10), mpuyqeM K NMpoTHBOpeyHio. 
Ecam tTouxu (Vj, Py) u (Vz, p2) CoBMagaioT, TO BMecTo (10) OyyemM uMeTD) 


Vi 


PLR; 
Vi Vil | eee (11) 


2 


L 


| 

Ecm ajua6ara IlyaccoHa Ha HeKOTOPOM yuacTKe sABJIAeTCH ee | 
MIpHMOu, TO, Kak BHAHO u3 (11), agua6ata Tioronvo c WeHTpOM Ha 3TOM OTPe3sKe 
coBllaylaeT C Mocyie\HuM Ha paccCMaTpHBaeMoM yuacrTKe. | 
Onupasch Ha Teopemy |, MOxKHO PelIHTb BOMpOC O BO3MOXKHOCTH YapHbIX{ 
BOJIH C@KATHA M pasperkeHHA. Korya scwy (0?p / OV?)s > 0 (usm (0?p / OV7)5 < 0),} 
OTBET JWI BCeH OG6saCTH OJHO3HAYeH HM JaerTca 
Teopemou Ilemiuena. Ecm xe Bropaxt mpous- 
BolHad (0°p /OV?)s MeHseT 3HaK, TO OJHOSHad-' 
'HOrO OTBEeTa JIA BCeH OONIACTH yKa3aTb HeJIb3A. 
B uentpe (0p/0V), = (0p/0V),<0 uM, ecu 
nepsax OTJMYHAA OT HyJIA CTapllad MpoHsBoyHas 
ecth (8"p/OV")s, 10 (0S/OV)p =. 
svn SOS | OV") p= Oaserure (Crs Se ee 


Li: & 4 ( O"p + | 
> 2T \ ay” ), r 


IIpH 3ajjaHHOM HayasIbHOM COCTOAHHH 9TH 
COOTHOLMICHHA OMNpeeJINIOT OTHOCHTeJIbHOe pac-. 
mowowKeHve auadat Tioronvo u_ I[lyaccona 

y, OVE B WeHTpe; Teopema | nNo3sBouHeT CY]UTb O WX 
B3aMMHOM pacnoviowKeHHH BHe wWeutTpa. Haro 
po geS HMeTb B BUY, YTO, KaK U3BeCTHO (*), aquabaTa 
[roroHvo He MOxKeT Nepeceyb npAMbIxX V = V,, 

p = Pp, BHe weHTpa (Vy, py). 

Eom B o6sactu Vo<V < Vj, aguadata Dioronno uMeeT c OHO H3 aqvabaT 
Ilyaccona OoblWe OfHOH O6WleH TOUKH, TO 'B 9TOH oOOsacTH MpoOusBoyHaA 
(0?p /OV?)s MeHaHeT 3HaK BOUb aquadater Tioronno. 

O6paTHoe yrBepxeHHe HeBepHO. 

OTMeTHM elle Culeqyroulue CBOHCTBa yJlapHbIX ayua6ar. 

@ukcupyem Touky (V;, py) M MpoBeqem uepes Hee yyapnyio aMabaTy 
u ayy. Ecau ator ay nepeceuer yyapHylo aquaOaty B TOUKAaX (V2, pz), (Vs, Ps); 
TO TOUKN (Vz, p,) (R= 1, 2,3) OyaAyr mMexKaTb OHOBpeMeHHO Ha KarxK]Ol U3 
YMapHblx ajvaOaT C WeHTPpOM (Ve, P,)- 


CnpaBeQJIMBO WM OOpaTHoe yTBepxKeHHe: CCIM Tp TOUKH OJHOBpeMeHHO 
JI@KAaT Ha KarKOM U3 yapHbIxX afuadaT C WeHTpaMU B ITHX TOUKAX, TO MOcseLHHe 
Jie*KaT Ha OJHOH MpxAMOH. 
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Ilocrpoum yAapuble aqua6aTbl c WeHTpaMu B TOUKaxX (Vi, p,) Va<Vi< Va) 


auadaThi Ilyaccona S = S, (puc. 3). Coorspercrayioulai @KaTHIO BeETBb Karki 
yAapHou ayMaOaTbl Mepeceyerch nocTpoeHHoli B WeHTpe KacaTeJbHOl B TOUKe 


(V, p). CopokynHocTh TakHX TOYeK OOpasyeT HempepbIBHYIO KpMByl0, ompese- 
JACMY!O ypaBHeHHAMU 


p— PW) ($0)|pan, VV =o 
EV, p)— E[V:, p,(Vi)) + 4/2V —Vi) (p+ p, Vd) = 0. Va<Vi<Va. 


Ora Kpupasi c KaxJoii u3 POPH30HTaJIeH p = const mepeceKaeTCA TOMbKO B OHO!i 
TouKe. 
OS Vi,—Vj/op* Os p—pi 

Bao anna6ater Proronno [7 (S),- | (5) + [7 (57),— 5 |=0. 
Tak Kak (OS/0p)y u (OS /OV)p ognoro 3HaKa, To (0p /OV)p<0 B o6macTu 
paspexenua (V;<_V) npu(0p/0S)y >OunBo6macm . 
exKaTud (V; >V) npu (dp /0S)y<0. B o6mnactu 
exKatua mpa (0p/0S)y>0 (paspexenua npn 7 
(Op /OS)y <0) npoussognaa (Op / OV)p Moxer 6nITD 
KaK OTpHUaTeJIbHOH, TaK MW MOOxKUTebHOM. B yacr- 
HOCTH, MPHHI[MNHaJIbHO BOSMOXKeH CJyyali, Kora B 
oe = — , H COOTBETCTBYIO- 
Wad CKaTHIO BETBb yapHoli aquaOaTl Oy eT uMeTb 
BULL, W300paxkeHHbI Ha puc. 4. Oror cayuaii 
B (7) paccMaTpHBaeTca Kak ne da pus (°) 
| fe 
YTBepKaeTCH, YTO PaBeHCTBO (ey =a 
MOXKeET HMe€Tb MeCTa B KOHeEYHOM TOUKe, OHaKO 
B paccyX]eCHHAX COJepxKHTCA HETOUHOCTD. 

J\sIf paccMaTPpHBaeMbIX Cpe), MPH H3BeECTHOM Ha- 
YaJIbHOM COCTOAHHH HW 3ajjaHHOH CKOpocTH MoBepx- 
HOCTH paspbIBa WIM CKOpOCTH rasa cooTHoUeHua (2) — (4) He BCerfa eHH- 
‘CTBCHHBIM OOpPa30M ONpeeJAIOT yapHbIi Mepexon. 

Jlerko BHJeTb, 4TO U3JIO%KeHHOE BbIIe MPHMeCHHMO HM K TBePAbIM TeaM, 
‘Korjia 9JIeMeHTapHad paOoTa BHYTPeHHUX CHI MpescTaBsAeTcA B BUAe OLHOUWTIeHA 
'X dy. PacnpoctpaHeuve MYIHOBeHHbIX BO3MYIIeHHi B cpefaxX C HeJMHeHHOH 
_3ABHCMMOCTbIO HalipsxKeHHA OT JedopMalun ¢ = c (e), Kora Belosy (do / de) > 0 
0c /0S =0, a 0?c/ Oe? MeHaeT 3HaK, paccmMoTpeHo BrepBble B (’). 


‘KOHeYHOM TOUKe ( 


He 


MockosckKuHl TrocyJapcTBeHHbIM YHHBepCHuTeT Ilocrynuu10 
um. M. B. Jlomonocoza 6 XII 1957 


IWMTHPOBAHHAS JIATEPATYPA 


1H. E. Kounn, Cop. cou., 2, H3q. AH CCCP, 1949, crp. 5. ? JI. A. Jlaugay, 
E. M. Jinswuu, Mexanuka cnvounprx cpegz, 1953. *% JI. HW. Cenos, Ilockue 3aqaun 
‘THIpowunamuku vu adpoqunamuKu, 1950. 4 A.B.3enboBu4, Teopua ylapHbix Bok 
H BBegeHve B ra3oqunamuky, 1946. 5T. Kypaut, K.PpuaApuxc, Cpepx3ByKoBoe 
TeyeHve H yapuple BomHH, 1950. ° K. TW. Crauwkosuy, HeyctTaHosupuinect ABMKe- 
HMA civowHol cpenp, 1955. 71. UW. BapeuOaarrt, Ipuxa. matem. u mex., 17 B. 4 
(1953). 811. C. OnmtTew, Kype TepMogunamuxu, 1948. 
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Tloxsagm Axkayemun nayx CCCP 
1958. Tom 119, Ne 6 


rHJLPOMEXAHHKA| 


JI. A. JOP®MAH 


TEMJIOBOM NMOFPAHHWYHbIA COW HA BPALJAFOLWEMCSA JHCKE 


(ITpedcmaeaexno axademuxom JI. H. Cedoeoim 31 XII 1957) 


1. ConocraBum y paBHeHHe TaHreHUHaJIbHbIxX ckopoctTei OcpeHEHHOLO Typ= 
Oy JeHTHOrO JBUSKCHHA HeCxKHMaeMOH 2KUAKOCTH B MOrPpaHHYHOM CJIOe Bpalllalo- | 
ulerocd jucKa | 

dv, U, Ug Ws: 0 (, dU, Ge) 


| Sa 
Una ot ale? an crlca ya aRe aA Ze 


Cc yYpaBHeHHeM 9Hepruu 6e3 AUCCHNaATHBHBIX UICHOB 


orlar + 09g = “Gp (8 Ge OT’) 2) 
rle U;, Up, Uz, T —ocpeHeHHble 3HaYeHHA KOMMOHEHTOB CKOpOCTH HM TemIe- 
paTypbl, a CO IWTpHxaMu — MlyJIbCalMOHHbIe COCTaBJIAIoulue (YepTa CBepxy — 
3HakK OCpeHeHUs); ¥ —~ KMHeMaTHUeCKad BA3KOCTb; @ =A /Cyo — TeMMepaTypo- 
MpOBOWHOCTb. SaMeyaeM, YTO MPH KBapaTHYHOM pacmpeleseHuH Temnepatyp 
Ha crenke Tp =7? un Pr=v/a=1 (T.. =) npopbuan Temmepatyp 6 (2, r)=— 
= 7 /r? wu TaHreHiMaJbubIx cKopoctelt G (z, r) = U,/r@ coBMaqaioT, TaK Kak 
ypaspHenua (1) u (2) npHHiMatoT OHHaKOBbIM BUY 


OR 0 / OR sa N 
0, Se + 2R BAZ dz = ("Fe oR’); Re Gnd 


H TpaHvuHble YCJIOBHA OJMHAKOBbI 


G(0, r) =8(0, r)=1; Goo, r) =8 (cc, r)=0. 


[Ipu STOM WOJIarae€M OJMHAKOBBIMM JVI Up, U T cCOoTHOoIueHHia M@K][Y IyJIbe | 
CaWMOHHbIMH WH OCPe@XHCHHbIMH COCTABJIAIOULMMH. | 
Orcioja MONYUaeM § CET YIOULYIO CBA3b Mek] y Hallpy2KeHHCM TPpeHHA 


Tt =O, /0Z — pvzVy WU MOTOKOM Tena g = OT / Oz — oCpv,T": 


be, | 
G =| (pte Fes (3) 


SaMeTHM, YTO MOJIYYCHHbIM pe3sy/bTaT OXBaTbIBAeT Tak?Ke M CulyYalt JaMu- 
HapHoro moToKa ('), Kora HeT MyJIbCallMOHHbIX cocTaBsAIoUuXx. Vcnomp3ya | 
pemenue KoxpsHa JWI t, (*), MouyyaeM B 3TOM Cayyae | 


2 


= Io ate | 
0,616 Re , Re A (4) 


ee ee 
Nu => 


CT 


Jaa TypSywjeuTHoro pe@KHMa, cCorsacHO YyTOUHeHHOMy pelleHHtio (3) | 
HM B COOTBCTCTBHH C ONbITHDIMA jlaHHbIMH, MOMeHT conmporuBaeHna /M | 
OAHOH CTOPOHbI JMCKa MOXHO BbIpasHTh mph Re= 105+ 107 B suze 
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M=0,157 Re-%2)1/, ow?r>, uro jaer 


dM /d 
Nu = Cee = 
Tor 


0,0287 Reo, (5) 


IIpu Hammunn o6fyBa AuCKa NepneH_UKyApHEIM K MOBEPXHOCTH J\McKa 
XCECHMMETPHYHBIM MOTOKOM JONOJIHUTeIbHBIE COCTABJAIOUIMe CKOpocTH 


0 0 ) 
Ur = aT, Vp — 0, Uy Se 2uz 


1@ MCHAIOT PpaHHyHBIX yCOBH Aun G, nosTOMy coxpaHserca (3), T. e. 


Nu Ps ae =0(4). (6) 


Nu |p 23 pee \@ 


Dynxuun P(«/w) onpeqenena B padorax (1,4). . 

2. Jia pacuera TemMooTyAayH Mp MpOHSBOJIbHOM rpayMeHTe Temnepatyp 
COCTaBHM OaJlaHC Tella JIA KOJIbIEBOrO BJIeMeHTa TenJIOBOro - MorpaHH4yHoro 
COA TOJUMHbI O; H WHpHHbI dr wa JaHHOM payMyce r. CekyHyHbIii noToK 

8p 
ella B pajWaJIbHOM HalpaBJIeHHH Yepe3 ZTOT IeEMeHT Cppd \ Qnr v;T dz 
F 0% . 

YPaBHOBeLlIMBaeTCA TeMIOOTAavell C MOBePXHOCTH JuCKa B KOJIbIeBOH NOOCe 
Cc nmomanpio 2xr dr / 2Qxqr dr. 
Orcioya MowyyaeM WHTerpadbHOe COOTHOLMeHHe 


Bx 


d ° 
Cp? Ge \ Onl de) =Tq. (7) 
0 
3@Cb OTCYTCTBYIOT JMCCHMaTHBHbIe WICHbI, a TakKxKe, KaK HB (2), MpeHe- 


OpexKUMO MaJIbI JIA OoubuIMx uNcel Re uileH, CBA3aHHbIM Cc TemlJONpoBoL- 
HOCTbIO B pajMaJIbHOM HallpaBJeHun. 


att 
BBoj\A YCJIOBHY!IO TOJILMIMHY MOTepH TenIOcosepxaHHA 0, = \ Url dzfreo T as 
u 


MOXKeM WpecTraBuTb (7) B Bue 


** 


ds. +e Nu aT «| ar 2 
0. 7 = — - 2 8 
Gene spre fa ee ee >) 
+e Nu T +e 3 re 
4 (RerTex) = pe, Re = +. (9) 


IlpumMenum Temepb, 10 aHasloruu C MJMHaMMYeCKHM IOrpaHMUHbIM CJIOeMy 
oyuonapamerpuyeckui Meroy JI. I’. JloiusucKoro (°). 
Tlomaraem, uro cbopMmapametp fr NpelcraBuM B Bue 


fr = 102 G (Rex), (10) 
rye. G (Re, ) — yHMBepcaJIbHand (He3aBucHMad OT 74) (pyHKIWMA CTeneHHOrO Bula 
G=A(Re,)”. (11) 


Yuuoxaa o6e yacru (8) Ha G MW MpousBeyqa H3BeCTHbIe BbIKJaqKu (°), To- 
ry YM 


Sp (2 + 2)+Fa (i = 2), (12) 
AAG 


rye Fy =(m+ 1)(y—f-), 
NuG al 
X= BrRe (13)) 
(bynKuua f;. Ec HopMupopaTb yx Tak, 4uToObl y= 1 Aaa Ter = 1°, TO, aHa-) 
JIOTHYHO J[MHAaMMYeCKOMY TlOrpaHHuHOMy CJIOIO, MOXHO NMoMaraTb, 4TO PyHK-. 
WHA 


Fy =(m-+ 1)(1—fr) (14), 


COXpaHHT CBOM BH WIA WMpoKorO Kaacca pacnpexeenHh T(r). Torna 
A i . 
f= ata thr—men [im + 1) TeRemtedr + Cl, (15) 
: 


rye C=O w3 ycopua KoHeyHocTu f, mph T.,>=r? un r=O0. B pesyaprare} 


NOJYYHM JIA Re, dopmy.ry 
(Rev )™4 = BT ReT Asm 40) \ Tem + 2dp, (16)} 

0 

IIpu 3Tom u3 ycnopun y= 1 aaa T., =r? no cdopmyviam (4) u (5) MOvy YaeM | 
B cayuae Pr =1 jaa mamuHapHoro pexuma (Re<3-10°) m=1, A= 10,52,) 
a Wa TypOyaeHTHoro m= 1/4, A= 124,2. Takum o6Opa30M, 3aqaua peliena. | 
B uacruocty, np T., =r" noswyuaem mupa Pr=1 yaa mamunapHoro pexuma | 


Nu = 0,308 VY (n + 2) Re; (17}) 


WIA TypOyweHTHOro pexkuMa 
Nu = 0,0212 (n + 2,6)%? Reo, (18) 


ConoctaBuM peweHne (17) yaa creneHHbIx pacmpenenenui T., = £” C TOU- 


HbIM pelleHHWeM ypaBHeHHA (2), KOTOpoe MpH JIaMMHapHOM pexkuMe MIpHMeT Bu/| 


0" (0) =H (00 (0) + nF (0) 8(0), (195 


rye F (C) =0,/re, G(0) = 09/re, H (0) = 0, /V ve, 6(6) =T /rt, C= 2V ov] 

Pemenne ypapnesua (19) MerojomM mocuJeqOBaTeIbHbIX MpHOwIMKeHHH aeT 
quia Koxppunnenta Nu//Re = — 6’ (O) 3Hauvenna — 0,02; 0,399; 0,52; 0,616; | 
0,67 coorBerctBeHHO JIA n= —2; 0; 1; 2; 3. Dopmymna (17) yaer Jocta-| 
TOUHO OH3KHe 3HayeHHA 0; 0,436; 0,547; 0,616; 0,688, uro cBuyeTembcTByer 
06 sddekTHBHOCTH NpHOvM2xKeHHOrO MeTO{a. 

OueBuHO, YTO IPH NPOHSBObHOM rpaHeHTe TemMMepaTyp BMAHMe COLyBAa. 
OyeT TakxKe BbIPaKaTbea PopMyvion (6). 


Tlocrynuio 
23 V 1957 


UMTHPOBAHHAS JIATEPATYPA 


1 A.N. Tifford,Scheng To Chu, Proc. Second US Nat. Congr. Appl. Mech., 
1955, p. 793. 2 W.G. Cochran, Proc. Cambr. Phil. Soc., 30, 365 (1934). 3 JI.A. Lopo- 
M aH, M38. AH CCCP, OTH, Ne 7 (1957), 4E.Truckenbrodt, Zs. ang. Math. u. 
Mech., 34, Ne 4/5, 150 (1954). ° JIT. Jlotuanckuit, Mexanuka xuyKocTu u rasa, 1950. 
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Jloxrzann Axkanemun nayr CCCP 
1958. Tom 119, Ne 6 


PHHPOMEX AHHKA. 


Usen-Koppecnonyzent AH CCCP JI. H. CPETEHCKHU 
K TEOPHH FA30BbIX CTPYH 


1°. Ypapuenve C. A. Uanspiruna qa onpeyenenua dbyHKunn ToKa p (6, 7) 
yCTaHOBHBIUerocn TeYeHHA rasa: 


0 2t ov 1— (28 + 1) 7 0% = (1) 
OT (14—7)%& OF 2c (14 — 7)Pt2 06? es 


oOslaqaeT, NOMHMO TeX YaCTHBIX peluenuit, KOTOpbIe ObIIM yKa3aHbl HW HCHOJIb- 
sopaHb! C. A. Uanspirnxbim, ete OJHHM cemelicTBOM YaCTHBIX pelleHnit, 103- 
BOJIAIOWIMM PellMTb PH HOBbIX 3aa4¥ O CTpyiHOM YBwKeHHM rasa. 

STO cemelicTBO cocTouT 3 *yHKUMi, sABJIAIONINXca MpoMsBeyeHHem (pyHK- 
umn 8 (6) Ha dbyHkumio T(t), mpwuem stu (byHKUMH mMpeqcTaBIAIOT Cco6OrO 
HHTerpaJbl WuppepenuvaJIbHbIX ypaBHeHHli 


UBT. nO = 0, 

do (2) 
d { 2G aT | 9 1—(28+1)t et 
dt| (4—7)8 atj sie 27 (1 — 7)et1 ; 


B KOTOPbIX #1 €CTb MPOH3BO/IbHOe MocTosHHOe unc. J[Ba sMHeHHO He3saBHCHMbIXx 
YaCTHBIX pelleHHA ypaBHeHua (2) MoryT ObITbh MpeAcTaBJIeHbI B cseqyIouLeM 
‘Bre: 


T= Mila: 1) cos (+ nln =) (, n) sin (jnIn 2), 


2 2 4G (3) 
T= M(t, -n)-sin (fnin =) +N (ct, n) cos (5 In %) ; 
rye t2 — KaKoe-HHOyb uncIO, a (PyHKunH M u N onpegensorca pagan: 
— 1/, 872 
M(q n= + pO ha i 
(1+ 1/28) n®@—2(8+1) | | 
N(x, n) =|-ye— 78 - ae tt ..|n 


OrmeTHM, 4TO pH peweHuu mpoctetiueh saqaun Ulrypma — JInysuansn 
Jia ypaBHeHua (3) c ycoBusmu T =O JIA QByX 3HaveHHH t, MeHbUIMX, YeM: 


+i’ COOTBeTCTBYyr1olllee CPYHTaMeHTaJIbHOe YMCIO A= 7” Bcerja OyfeT m0- 
JIOMKUTEJIbHBIM. 
eee: ypaBHeuve (3) K HOBbIM age Sree Zu u(Z), Nouaran 


1—Q8 +1) hs T (z) <= 
SOE COO et "Grea r)e 41 
MbI Bera 


au ee 4—2(8+2)7— B (28 +1)? ve 
ged ae ee UaUr oC tan ke ee 


Tloctpoum AIA 9Toro ZuppepenuMabHOrO ypaBHeHux opMy.Ibl oOpaitte- 
HUA, OTMPaBJIAACh OT YaCTHOrO ero pellennA w(Z, A), OOpalilalouleroca B, 
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HYyJIb IPH 2 =O HM paccmMaTpHBaeMOoro JVI BCeX MOJIOXKMTCJIbHDIX 3HAYCHHH 2 
° 2 

oT HyA Bo co. B cuay oTMeyeHHOrO BBIlle CBOMCTBA YMCA N” HW CXOAMMOCTH 

WHTerpavia 


6 (2B +1) 7? 4—2(8 +2)7— 8 (2841) 7? BE: 
1—+ (1— (23 +1) 7) 


oc 29 


ypapHenne (5) WMeeT HempepbIBHBIli CHeKTP, PaCMOJIO%KeHHbIM Ha MOMOX*KUTEJIb- 
HoH yacTH ocn 2} (?). 

YxasanHbie (POpMyJIbI OGpallleHHA, KOTOPbIe CTPOATCH C HCMO/b3OBaHHeM 
pa3sioweHun (3) u (4), HMeloT BHI 


FO)=\ Fol, Ydx, FY= \ Ol NF OQ)deO), 


rye 
4 


Nunes (zope ie Cn 
ea alts V =e uy Ga apres 7) 


] 
ken Ty n= Tae) Dalt) = Tal) Ta (93 
Cee i—23+Da) Vidr 
do (A) => 16n4 V ( =) 7) 28 M (72, n)? ae N (72, n)? 


2°. PaccMoTp¥M cocyj]l, OrpaHHueHHbI JBYMA MapaJWIeJIbHbIMH CTeCHKaMH, 
‘yYXOJAMUMH B OHY CTOpOHy B OeCKOHeyHOCTb, MH CHaO%KeHHbIN HacaKOM, 
‘COCTOALILMM H3 JBYX HeOObIIMX M paBHbIX Me*Ky COOOM MpAMOJIMHeHHbIX 
OTpe3KOB, HaKJIOHeHHBIX K cpeHel JIMHHH 


aes cocyjla H OTXOJAMJMX OT CBOOOJHBIX KOH- 

IlOB YKa3aHHbIX apaJVIeJIbHbIX CTCHOK 

sie ee (puc. 1). M3 vakoro cocyya BbIXOAUT 

>-  YV=Q £4. —»=g NOX WaBJeHveM ra3 B CBOOOHOe NpoctpaH- 

C Veg CTBO B Bue cTpyH. Hata 3ayaya cocTOHT 

—_ B TocTpoeHuu (yHKWHH TOKa 9TOTO TeYe- 
A 8 HMA Taga. 

O6o3HayHM uvepe3 %] H ty 3HaYeHHA 

Puc.. 1 TepeMeHHbIx UarvibiruHa t COOTBETCTBeHHO 


B yavIeHHbIX MecTaxX cocyfa HM Ha cTpye. 
Hasopem Jasiee yvepe3 8) yrou HaksJIoHa NpAMOJIMHeHHbIX OTPe3KOB kK cpeHelt 
JIMHWM cocyjla; NWyCTb g ecTb 3HayveHHe (pyHKIMM TOKa BOJIb CpeqHeH JIMHHM Co- 
cya, eCJIM 3HayeHHe STO dbyHKuMH Ha WuHHMM ABCD mpwusato paBHbIM Hyvio. 

Jlia nmoctpoenus (byHKUMH TOKa pacCMaTpHBaeMOro TeYeHHA ra3a BO3bMeM 
‘yKasaHHoe B 1° pemennHe ypaBHenua Uanmpiruna B Bue 


= shn (0, — 9) 
PEC) eg 


MM MIpWMeHuM K Hemy (opMyvibI OOpaulenna. Mobi noviyunmM Torya, nocse BBbI- 
NOJIHCHMA PANa WeHcTBHH, CJIeyIOUMH pesysIbTaT: 
co 
b= 2q \ OG a shn (0, — 9) T(t, n)dn 
~The (1—)@dt Jr, n®shnd. M (t2, n)?-+ N (tT, n)?* 


C MOMOUIbIO TaKHX Xe BbIYMCeHHH MOXKET ObITb pellleH HM pA Apyrux 


3ajlau TeOpH TasO0BbIX CTpyH, PaCCMOTPeHHbIX JI HeCXKHMaeMOH 2KUIKOCTH 
H. E. )KyKkosckun. 


Ilocrymusto 
29 I 1958 


UMTMPOBAHHAS JIATEPATYPA 


‘B.M. Jlesuran, Pasnoxenne No co6cTBeHHbIM PyHKLHAM WudbepeHlwabABIX ypaB- 
HeHHH BTOporo nopsxKa, ra: II, Il], M.—JI., 1950. 
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AHornxagn Akagemuu nayrx CCCP 
1958. Tom 119, N 6 


THRPOMEXAHHKA 
A. M. TEP-KPHKOPOB 


HEJIMHEMHAS 3AXAUA TEOPHH NOABORHOrO KPbIJIA 
(ITpedcmaeaexo axademukom A, A. Jlopodxuyoinoim 9 XII 1957) 


1. PaccmarpyBaeTcad ycTaHOBUBleech JBY2KeHHe NOABOAHOTO Kpbiia (S) 
NO, MOBEPXHOCThIO HeaIbHOH HeC2KHMaeMOH TAXKeJOH RKUAKOCTH KOHCUHOH 
TruyOunpl. [Ipeqnojaraerca, YTO JaekOo BMepemH %XKuAKOCTD NoKouTcs. He 
OrpaHHunBad OOWIHOCTH MO2KHO IMpHHATb 
CKOpOCTb TeJla HW rvlyOHHY %*MAKOCTH Ha 
OeCKOHEYHOCTH paBHbIMH eMule. JI Bu- 
2KeHHE MOMKHO OOPaTHTb H paccMaTpHBaTb 
oOTeKaHve Tela (S) MOTOKOM >%«HJ- 
KOCTH. OcH KOOpfMHaT BbIOpaHbI  Cco- 
rulacHo puc. 1. OctTpad kKpomKa xKpbivia 
Haxoqutca B Touke P(0, 8). Ilycrp 
'y =Y (x) — ypaBHeHue cBOOORHOH rpaHu- 
impr (lL)  %HyaKOcTH; y= 0 — ypaBHeHue 
qua (T); D—o6sactb, 3akroveHHad Mex- 
my (L), (S)u (T); 2= x +iy — xomnuex- 
CcHad KOOPAMHaTa TOUKH; w(zZ) = o (x,y) + Puc. 4 
+ ib(x, y) — KOMMUJIeKCHBIM MoTeHuual. 
| O6maa 3aqaya 06 OOTeKaHUM KpbIJla CBOAMTCAH K CJleqylollell MaTemaTH- 
yeckoli 3ajjaye: HaliTH cbyHKUMIO w(Z), aHaMTuueckylo B D uM yQOBJIeTBOPHIONLy!o 
YCJIOBHAM: 


= : + yy = const Ha (L); (1) 
b= Ha (L); (2) 
ee Ha (T); (3) 
b=, Ha (S); (4) 
ds =X; (5) 
(C) 
Miniey Vos) aah (6) 
pl ze sl 4 
dw 
dz beers: 2 e 


3necb y— 3ajanHoe ucIO, ay HY) NOKHbI ObITh Halienbl B_ Mpouecce 
pemenua; (C) — MpousBOJIbHbIt KOHTYP, OXBaTbIBalOulH (S) Wf WeMKOM JlerKa- 

mu B 
2. OroOpasuM KOH(POPMHO KPHBOJIMHEHHYIO MONOCY, SaKJIOUCHHY!O MeK]Yy 
(L) u (7), Ha UpamMomMHeHHy!O mMouOcy O<y<1 mpu nomoum ete. 
MANA 


ananuTuyueckoit dynKkuun C= C(z)= E(x, y)+in(x, y) TaK, 4TOObI OecKO- 
HeEUHO yasleHHOH TOUKe IWIOCKOCTH Z COOTBETCTBOBaJa OeCKOHeYHO  y/laJieH- 
Had TouKa mulocKocta ¢. IIpa s7Tom Kontyp (S) nNepeliqer B HeKOTOpHIT 
UCKaxKeHHBIi KoHTyp (S’). Ilycth mpH 9TOM TOouKe Z= iB COOTBeTCTBYeT| 
rouka C= ie. B maockocTH mapamerpuyeckoro mepeMeHHoro € AIA ompenese- 
Hua w(C) MosmyualoTcH PpaHHuHble yCJOBHA: 


p=0, 4 = 9; p=I, y=; p= Ha (oe: 
(jar “[Balee 


Ycnosua (9) onpeyemsior o6TeKanue Tema (S’) B Tpy6e »=0, Y= 1.) 
Sanaua Oyyer pellaTbcx «oOpaTHbIM MeTOZOM». Ero cCyi\HOcTb 3aksIIoueHa B_ 
cilenyrouleM. SayqaqumM (bopMy Kpblia B lapaMeTpHYeCKOH MVJIOCKOCTH. Torya, | 
pewaa sayayy o6rekaHua Kpbivia (S’), Mbl Haligem w(C). Ec w(C) u3BecrHo, | 
To yeuosua (1), (6), (7) u yetoBue y(é, 0) =O nosBousioT HaliTH 3aBHCH- | 
MOCTh Mey (pusHueCKOH MIOCKOCTbIO Z HM MapaMeTpHyuecKol mOCKOCTHIO 6. | 
BBoyuTcad HOBast 3aBHCHMas MepemMeHHas 


(9), 


(=O A=iInG. (10) 


Sajaua CBOJMTCA K HaxoxjeHHIo cbyHKuMH +(¢), aHavIHTHYeCKOH B Movloce 
O<4<c1, MO rpaHHuHbIM HM aCHMNTOTHYUeCCKHM YCJIOBHAM: | 
} 

a = F (O, A), q=ls 6=0; 4=0; lim <(€)=0, (11) 
E—+—oo 

rye | 


F (6, 4) =2-e*sind— v6 + 4 Ino (8), o()=|F (12) 


n=1 


IlocTaBuieHHad 3ayaua pewmaercA Qin y< |. 
3. PaccMoTpuM CJIeyIOULyIo JIMHeHHy!o 3aqauy: HalTH (pyHKIMIO 7(C), aHa- | 
JMTHYeCKy!IO B MOJoce O<Cy< 1, NO rpaHHUHbIM yCJIOBAAM 


HT), a=1 8% 0=0, 4=0, (13) | 


rye f (6) — aOcomtoTHO uHTerpupyemas (pyHKUMA. 
@Myukuna [puna a sTOH 3aaun UMeeT BUY 


speak ¢ sk C=E) -Kchie (== ews ee | 
HS, 6) = \ he kchk—vshk aes ce, | 


— co 


Pemenve sayauu (13) Bpipaxaerca uepes H(C, C’) caenyromum o6pa- 
30M (1): 


c()= | FENG #+)d! tic, (15) 


rye C— MpoOvsBO/IbHat JeHCTBUTeJIbHaA KOHCTaHTAa. 

Ec nogcraputb B (15) F(0, 4) BMecro f(€), nonoxuTs C=E+i un 
OTIeJHTb JCHCTBUTe/IbHyIO HM MHMMY!0 YaCTH, TO MO/lyYMM cucTeMy JByX He- 
JIMHEHHBIX HHTerpaJIbHbIX YpaBHeHH OTHOCHTebHO § uM A, K KOTOPbIM CBO- 
AUTCA 3ayjaua, NOcTaBJIeHHad B MpeAbIyuleM pa3yeve. 

O6o3HayuM Yepe3 a JIMHEHHBIM onepaTop, cCTaBAIIWH B COOTBeTCTBHe 

oc 


cpyHkunn f (x) cbyHKuuIO \ A(x-+i, + i)f (6) d. Wyctp a— pelicrsutenp- 
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HOE NONOAKUTEMbHOe YnCIO; BY — MHOXxeCTBO HeMpepbIBHbIX Ha MpAMOi — oo < 
<*¥< + oo hynkunii, 11a KoToppix BesMUMHB! e% | f (x) | we~°*|f(x)| orpanmuenbt. 
Kak v3BecTHO, BCAKYIO HeMpepbIBHYIO (pyHKIHIO MOXxKHO ipeAcTaBuTb B Bue 
f(x)=f()+fF (x), rae f (x)—neuernaa cynxuus, a ft (x) — ueTHas. 
IIpespatum 5? 8B cbyHkuMoHasbHoe mpocrpanctBo Bavaxa, BBela HOpMy 


Il F (x) |lae = sup e%* | fr (x) | + sup e** | f* (x) |. 


Cpoiictsa oneparopa H yatoresa cmeqyrouyumMu Teopemamn: 

Hep peata 1. Onepamop ReH deticmeyem us B® e B®, a onepamop Im H 
ms B° 6 B, 

Siecb 20 — a6couIOTHaH BeMYHHa Mepporo KopHA ypaBHenun kchk — 


—vs hk = 0; Be — NpOCTpaHCTBO HeMpepbIBHbIX OFpaHHYeHHbIX CyHKUM Ha 
|MpAMOUW —oo<.x<( + 00. 
Ilyetb T® ecrb npocrpancrBo map dynKkunli g(9, 4), npuuem 6 € BS, 
AEB u 
Tales = 9 IL, + || d las . 


O6osHauwM yepes F HewMHelHDI onepatTop, cTaBauHi B COOTBeETCTBHe 
snemeHty g €7® cyHKuuto 


F (8, 2) =e e-* sin 6 — vb + a Ine (2). 


HspecTHo, 4YTO MOTeHUHa NpH oOOTeKaHHH mMpocbusia B Tpy6e BeyeT ce6a 
Ha O€CKOHeEYHOCTH Kak NoTeuyHad ucTounuka. [loatomy w (2) = 1-+ g(é), rye 
g (6) € B™? uw dg (é)/dé@ B?, u, tak. Kak 0<( %/2, To g(é) u dg (é)/dé mpu- 
HayexatT 5. 

Teopema 2. Onepamop F Oeticmeyem us T®.e B®. 

O6o3HaunM yepe3 2 napy onepatopos {ReHF, ImHF}. 

Teopema 3. Onepamop  deticmeyem uz T® e@ T°. 

Sajlaua cBeJlacb K HHTerpaJIbHOMy ypaBHeHUlo g = Qdq. 

Ilyerh ¢ = max {|| g(é)||, || dg /dé||}. 

Teopema 4. na awboeo ¥< 1 moxcHo nodobpamb maKkoe ¢é, 4mo 
€clAl e<C&, mo onepamop 2 omobpaxcaem HeKomopolti wap M e6 npo- 
cmpancmee T® 6 ceon. 

Teopema 5. Ecau « docmamouno mano, imo onepamop Q daem cota- 
moe omoOpaocenue @ M. 

Teopemp! 4 4 5 JOKa3bIBaIOT CYULCCTBOBaHHe H CJMHCTBeHHOCTb pellleHHs 
MHTerpadbHOrO ypaBHeHua g = Qg MwA MaJIbIX ¢. 

IlouyueHHble pe3yJIbTaTbI MOXHO Pe3IOMHPOBaTb CJIeYIOWMM OOpasom: 

Teopema 6. Ecau 3adaeambo KonmYyp KpolAa 6 napamempu4ecKou NaAo- 
cKocmu, mo npu 4ucae Ppyda, Gonowiem eOunuyol, cyujecmeyem eduncmeen- 
Hoe peweHue sadauu oOmeKaHUA NOdBOOHOZO KpblAa, NnepexoOstuee 6 NACCKO- 
haparnenbHelti nomok npu 2—>O. 

B nepsom nmpuOamKenun KoHTypp! (S) u (S’) cosnagaror. Ecru max|h| << 
<_In2, To cooTBercTBue Mey (:Pu3H4eCKOH HM MapaMeTpHYeCKON IMJIOCKOCTAMH 
OyjleT B3aMMHO-OAHOSHaUHbIM. 


Tlocrynusio 
28 XI 1957 


WHMTHPOBAHHAS JIHTEPATYPA 


1A, M. Tep-Kpukopos, M3s. AH CCCP, cep. matem., 22, Ne 2 (1958). 
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Jloxaagnn Akayemun nayk CCCP | 
1958. Tom 119, Ne 6 


TEOPHA YIPYITOCTH) 


tO. A. AMEH3AJ{E 


MECTHbIE HATIPS>KEHHS MPH KPYYEHRUW KPYLJIOrO 
NPH3MATHYECKOLO BPYCA C 3JIJIMNTHYECKHM 
HECOOCHbIM OTBEPCTHEM 


(ITpedcmaeaeno axademuxom H. H. Mycxeauweuau 25 XII 1957). 


PaccmoTpuM 3ayauy uncToro Kpy4¥eHHaA Kpyrvioro NpusMaTHyecKoro Opyca,| 
OcNaGJIeHHOTO B MpORO/JIbHOM HanpaBJIeHvH 3JIMMTHYeCKOM MOsOCTbIO; MpH) 
3TOM OCb 3JVIMMTHYeCKON MOJIOCTH pacioJloxwKeHa Ha HEKOTOPOM PacCTOAHHK OT} 
OCH CiIOWHOrO Opyca (pune. 1). 

Jlia onpeyeeHuxt HanpaAxKeHHOrO COCTOAHHS! pH UYACTOM Kpy4YeHHH cule-- 
AyeT HaHTH KOMMVNeKcHy1o (pyHKIMIO, peryapHylo B OOsIacTH S uM yOBJIeTBO- 


PAIOULYIO TpaHHUHbIM ycJIOBUsAM (*) 
01 (4) + 9 (t) = 0 Ha Ly; (1}) 
0, (t) +o, (¢) = 17 + Ba Le (2)) 


} 


rye ¢ —adduke tTouKH oKpyxHocTH L, wm Lo: 
B —nekotTopad BellecTBeHHad MOCTOAHHA. 

Cnenya metony JI. HW. Wepmana. (7), BosbMem 
HOBYIO peryJIApHy!O BCIOAY BHe dJVIMMICa (PyHKIHIO 


2°@=a22—gq\ ped, 8) 


2ri ty —z 


oOpalilaroulyiocah B HYyJIb Ha OeCKOHeUHOCTH. s (pyHKITHIO: 


z—e=A(t+ 5) (4 - = aes p= V 24%) (4), 


KOH(POPMHO OTOOparKalolly!0 BHEIIHOCT 3JWIMMICa Ha BHeUIHOCTb OKPYy?KHOCTH | 
y Ppaquyca p > 1 4H (3), nocme HeKoTOpbIxX MpeoOpas0Banni uz (1), (2) TomyunM | 


a Th n x2 5 
e* (6) eshte |e ots An ia ag 
=a Ge pene. . B, 
+ Ae € oF ri ie se _ + A? (° aE =) + 4 B— (a, + a)y 6) 
rae # (0) = 9(2) 
1 * A \k a Rk 
by BE DY (GS) C° Can (n=+1, +2, ); | 
k==|n| a | 
ae k | 
* A us | 
b, = (go) C? a: 
KpOMe TOTO (3), t=2 
bs, a gan laps 
3yecb 
(ReSat ois sins | 
gs (pa aes dt, (#=0,F,...). (7) 
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DyHKWMoHas %, ABJIAeTCH, oe TOBOPH, KOMIMJIEKCHOM BeJIMUMHOL,. 
“OCTAJIbHbIe NOCTOAHHbIC %, (k = 1, ..) YCJIOBHMCH CUMTaTbh BeULECTBEHHBIMH. 
Hye MbI yOequmcsa 8B iA aetalada es aTOrO OMyuLeHHA. SBesqouKa mpu 
‘CYMMe ykKa3bIBaeT, 4YTO HHAeKC N MpHHuMaeT 3HayeHHA OMHAKOBOM YeTHOCTH 
CO 3HaYeHHAMH, IIpMHAMaeMbIMH MH eKCOM Rk. 

IIpuHumas Bo BHUMaHHe, uTO ©*(C) perysapHa Bo BHelWHOCTH Kpyra pa- 
‘Muyca p B MocKocTu € M OOpalaerca B HYyb Ha GOecKOHeuHOcTU, u3 (5) 


ia 
Be O= Whee: Ba At (+ 2) et (m+ %) +2. (8) 


in = —(1 + 98") bn + A® GY + Ae(o + =) G0, (9) 
F fl (n=1); oe Ie (a= 2): 
On =o (nx), 89 = {o (n#2). 


| “ eer Vie eae 
) Ucnom3ya dyHkuuto € = TA , OOpaTHyto (yHKWHH 
(4), rae mepeyq paquKaJIoM B3AT 3Hak Toc, Tak Kak Mpa oTOOpaxKeHuN Gec- 
KOHEYHO yyaieHHad TOUKAa B WwIOCKOCTH © oOJDKHa MepelTH B OecKOHeUHO: 
yMaJIeHHy!0 Ke TOUKY MJIOCKOCTH Z HM 3HayeHHe pauKasla OepeTcA MOJIOKH- 
TCJIbHBIM IPH MOJIOKUTebHOM 2 >>e + 2A, u3 (8) noAyunM 


Tee = Sie (Sry [(2—e)— Vie —e? — 4A? J}. (10) 


Ha ocHOBaHHH BBeJeHHOM Ha OKPy2xKHOcTH Ly, BCNOMOraTe/IbHOH MHHMOH 
cbyHkunn 2 (t) = 9, (¢t) — 9, (t) u dyHKunH (3) uMeem 
OE ey (11) 
=\0 (t, S . YuUNTbIBad BbIpa~ 
Ty 


* 
3yecb a) — uvCTO MHUMad TOCTORHHaH, % = = 


2Kenve (7) H MpHHAB OOO3HayeHHe 


RECO Cb) 
Bm = Fz \ ora dt, (12) 
Ly 
v3 (10), mocle HekOTOpbIxX MpeoOpasoBaHHl KW paccyKenuH, MOJYYHM 
m 
Bin = > Ohad mn (13) 
n=l 
N(m, n) y,—n-+1 yn 
% Vt CY B Sars = 
ed dip = —() > ( (=) : Creal peta oC a2 ), mpuuem V(m,n)= 
/ 


yy=n—1 
=m—1, ecau m un O-MHaKOBOM YeTHOcTH U N(m, n) =m—2, ecm m u 


M pasAMYHOH YeTHOCTH. 
B cuy (12) By, saBamorca KospulMeHTaMu pasor%KeHHA yHKUMH w (ft) 
B pay, Dypbe, MosTOMy jVIA Hee HMeeM 


) = Bo + 5} Be, [(5)"—(4)"]. (14) 


Ry=1 


TlogcraBuiia BbIpaxkenve dyHkunn @(f) B copmywy (7), NoAyyHM 


m = (4 — 1)" s (1c ( =) f(r ee) 


k,y=k 


Ha ocuopanun (popmy (6), (15) us (9) mocae nepecraHoBKH MopsAAK 
CYMMHpOBaHHaA OyeM HMeTb 


1 >) un, nBa, + ARG? + Ae(p + =) 62”. (16) 


Ry=n 


Us dopmya (16) u (13) noce mepecraHoBKH NopaA,Ka CyYMMHpOBaHH 
OKOHYATeJIbBHO TMOJIYYHM 


S Gry, mBr, a iia (m = L, 2 se BT (17) 


k,=1 


m E(Ry, i 
‘BeCb dm, m = ] =) de n Lm, ns Wk, m Sat 2 da n Ry, no ee = 7 


t= = 
= Ae(1 +0?) Jin,i + A’e?din, 2; mpuuem E(k, fies =k,, ecm ky<my 
uE (ky, m) =m, ecam ky > m. 


m) 


Puc. 2 Puce. 3 


V3 cucrempr ypasnenuit (17) quan a/b = 5; e/k =0,375 u A/e =*/o,V | 
MeTOJOM MOCJeEOBaTeJIbHbIX NpwOMKeHHH peieHb 10 MepBbIX ypaBHeHMi | 
MIpH4¥eM MOHAaOOUNOCh HaliTH JIMWb 4 NpHOMKeHHA, YTOODI MpHuTH K BECbM4 
TOUHOMY pellieHHIo (cM. TaOJl. oui 


Ta6Oauna i TaoOauna ZI 

| 

R ae k Pa z 6/ A? | Zz A %| 
1 Azra 1 A ky a | 


10165347 0, 2634644 -10-1 R | 0,411221-10-? |e + a] 0,4- 
0, 4147684 
0,1901036 0,8264082 -10-? 


0, 4756865 - 10-2 —R | 0,20562-10-2 le —a| 0,3: 
0, 2775966 - 10-2 


0, 939431 -10-1 
0,488524-10-1 


ors Whe 
OwowmnNgmD 


10- 
0, 1460082. 107% iR | 0,1469-10-2 le + id ae 
10-4 


— 


Ha ocuopanun (3), (10) u (14) B o6mactH S nomyuum 


(3 


1 


0, (Z) = 


cy [ze —V@—eP— FAI + i (Ze) $+ Bo (18 


i1Me 


YuuTpipan, YTO KPUTHUeCKHe TOUKH ONpeeAIOTCH acpipuKcaMH 2). = e + 2A 
BbIparkennio (18) B mO60H TOUKe paccMaTpuBaemMoH oOsacTH MpHyayqHM ell 
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ipa (cM. puc. 2) 


. h Ba ahs ae 
01 (Z) = Y hn (5) |z—e—VBE-BD e 2 \+ Br (z)\+ Bo; 
f k=1 
rye 
BE =V |\z)?—(e + 2A) (2 +2) + (e+ 24) C08 Byes z+ 2—2(e+2A) 


2BE : 


BD —V|2\*—(e—2A)(2 +2) + (@—2A)®, cost = 2422 GPA) 


2BD 
BemmuuHp 6 = 9, +0, na Ly, A= 2% eve teewia yee 100% ua Ly (ana pas- 
tt+ B 
Oupaemoro npumepa B= — 9,6468014 A’), xapaxrepu3yioulMe crenenb Tou- 


HOCTH, C KOTOpPOH HalieHHad PyHKUMA 9, (Z) 


YoBsleTBOpseT TpaHWYHbIM YCJOBHAM B Tao6auua 3 


XapakTepHbIX TOUKAX, NpHBeeHbI B Tab. 2. 
‘M3 ra6smubl BUqHO, YTO B TOUKaX 3JIMNCa ae (Re | Ye 
rpaHuyHoe yCJIOBUe BbIMOJIHAeTCA TOUHO, a : *M se Saya) 
B TOUKAX OKPyKHOCTH JOCTaTOUHO TOUHO. 
DKeCTKOCTh MIpH KpyyeHHu ompeyemutcs 
mo dopmyvie R 0,703 OFGS 7a eee 
R+eta 
Gee auemeenee (jae mean WoL 0,533 | 1,23 
eta 2,166 0,430 | 5,04 
re %—MOYJb YpPyrocTH pH  cCyABHTe; e—a 0,839 0,048 | 17,62 


7 —nossapybli MOMeHT HHepuHH Tomamn —R |—0,602 | —0,637 |] 1,02 
ceyeHun Opyca: 


2 


R4 2 b2 : oe = 
p=2(F—ab(S$" +e\], D=—-7>\ mO-—AOla. (20) 
) k=1Lp 
V3 dopmyap (19) Ha ocHoBaHuu dbopmya (20) nomyunm 


D= mle ab (4 + 6) A(2Ad, + (9 + =) ne + 


+3 a(gy 4 (Alacer wc) 4 
k=1 v=0 
te(1+5) 3 (oer eer) 
v=1 


Bnecb Qi(k) =, ecm k uetHoe; Q,(k) =R—1,. ecmu Rk HeuerHoe 
Q.(k) =k—1, ecau k uetHoe; Q2(k) =k, ecu k neveruoe. 
JIA pacematprBaemoro mpumepa (a/R = 0,3,6/R=0,06) D=1,5155pkR°. 
BpluucyeHHble 3HaYeHHA HallpaxxKeHHH B TOUKAX NonepeyHoro ceyeHHA, 
PacnOsOX%KeHHBIX Ha OCH *%, MpuBeeHbl B Tabs. 3. Tam xe MpHBeleHbI 3Ha- 


yeHua HanpwKenni Y{, Korgqa ceyeHHe mpegcraBiaet co6oli xKpyr 6¢e3 
ocua6vieHua. Kak BHQHO 43 TaOJMUbI, B UpaBoll WM JIeBOM BepllMHax 9uIMMCa 
HampsxKenua Y, cooTBercrseHHo B 5,04 u 17,6 pas Oombme HanpsxKennt 


{ 
Ys B Tex 2e TOUKaX. 
Qmopa KacaTembHEIX HanpsxKeHHii, elicTByIOWlMX B TOYKAX OCH x, U30- 


Opaxena Ha puc. 3. 


AsepOaiixkaHCKHit MHAYCTpNabHbI MHCTHTYT Iloctynus0 
um. M. A3u30ekoBa 24 XII 1957 


WMTHPOBAHHAA JIMTEPATYPA 


pu a4, HekoToppie OCHOBHbIe 3aaun MaTeMaTH4eCKOll Teopuu 


1H.U.Mycxeuan 
Ile pmau, JAH, 53, Ne 5 (1948). *10.A. AmMeu-3 age, 


WW 
yupyroctu, M., 1954. ? I. H. 
Mx. cOopu., 21, 128 (1955). 


5 TAH, rv. 119, Ne 6 ADA! 


Jloxnuagn Axagemuu nayx CCCP 
1958. Tom 119, Ne 6 


B. A. CBEKJIO u B. A. CIOKHSHHEH 
JM®PAKUMA MJIOCKOM YMPYrOH BOJIHbI OTHOCHTEJIBHO YIJIA fF 


(ITpedcmaeaexo axademuxom JI. H. Cedoeoim 31 XII 1957) 


Yupyras cpeya 3anomHAeT UJIOCKOCTb C BbIpe3aHHbIM YrJIOM pacTBOpa) 
a< (pnce. 1). B moment ¢ =O na octpve yriia O Haxo,HT 9JleMeHTapHad | 
TvlocKad MpososbHaA BOJIHAa 


p= S°(t— Oy + V ey) | 


(S° (é) = 1 mpu §>>0; S°()=0 npn §< 0; a@—cxKopocTs ONene 
MIpOOIbHON BOI, % — NOCTOAHHAaA, Onpesesmiollad HallpaBslenve Nayenns | 
BOJIHbI) H BbISbIBAaeT H(PpaKUMOHHOe BO3- 
MyllleHve, KOTOpoe K MomeHTy ¢ 3allouJ-} 
uaeT cexTop OABCDO payuyca at pac- | 
TBOpa 2x—a U OMHCHIBAeTCH UpOOJIb- 
HbIM © H TonwepeuHbiM  TOTeHLHasiaMy, 
ABIAIOMMMHCA  OHOPOHbIMH HYyJIeBore 
H3MepeHHsl (yHKUMAMH KOOp {MHA 
oereys (2 | 

Sayaua pellaercah MpH ycJIOBHU, UTC 
Ha CTOpoHaX yrula OTCYTCTBYIOT Kaca- 
TCJIbHbIe HalpsxKeHHA WH HOPMaJIbHbIe kK 


Pue. 1 


pane COCTABJIAIOIWHE BEKTOPa YIpPyroro NepeMenuleHuy, T. e. | 


oxy = 0, 0 = 0) pagye— 0; | 
Tega UO ass Spm Yi): 


MexaHuueckH 93TH YCJIOBHA COOTBETCTBYIOT IIPHJIMNaHHIO 6e3 TpeHHs. 
HerpyqHo yOequTbcd B TOM, UTO Mp YkKa3aHHbIX TpaHHUHIX yCJIOBHAX 
MJOcKaA MpOMO/bHad yupyrax BOJHa, Maat Ha TpaHMily, He BbISbIBAaeT OTpa- 
YKeHHOH TJIOCKOH WoMepeyHok Bost. Tlostomy moce cToJIKHOBeHHA majalo- 
WeH BOJIHbI C OCTPHeEM BHe YNOMAHYTOrO CeKTOpa OyJIeT HMETb MeCTO TOJIbKO 
MpOMObHOe BOSMyeHHe. Orcrofla ecTeCTBeHHO MpeAMOO%KUTb, UTO uM AucpaK- 
IMOHHOe BO3MYIeHHe BHyTpH cexTopa OABCDO 6yxer ToMbKO MpOOJbHDIM, 
T. e€. cunTaTb p==0. Jlerko BuyeTb, 4YTo Ip 3TOM ycuOBMM Ha KaxKOH 


CTOPOHE yIrla OHO H3 TpaHHuHbIX YCJIOBUH OKa3bIBAeTCA CJleCTBHeEM Jipyroro. 
B camMom jeje, ecm D==0, To 


eo A 


Sey et Gaia Cae (3) 
JIM 
du 
Ty = 2p jee (44 
EcuH U|y-9=0, TO H ty|y.9 =0, uTO u TpeGoBanocb. To >xxKe uMeet 


MecTO Ha cTopoHe yrvia, rme y’ = 0 
12 


_ Takum o6pa30M sayaua cBenacb K OTbICKaHUIO BHYTpH cekTopa OABCDO 
IPOAONbHOrO NOTeHWMasa 9, YAOBMETBOPAIOUerO BOJIHOBOMY ypaBHeHHIo 


020 hero) 1 Oo 
dx8 T Oy? ~ @ OR (5) 


IPH YCJIOBHH, 4TO Ha CTOPOHaX yrJla paBHa HyYJIO HOPMasbHad UpoMsBoqHas 
oT ?, a Ha yuacTKaxX OKpyXHOcTH cekTopa OABCDO  npunumaer u3pect- 
ible WOCTOAHHbIe 3HaueHHA. 

Pemenve stoi sayaun B 92uleMeHTapHbix (byHKUMAX ObIN0 HOCTPOeHO B 
padore (*). Ecnu 8 —yrom mexgy ocbio Ox nu HalpaBsleHHem pactrpocTpaHe- 
HA MOCKOH BOJIHbI, TO Np yKa3aHHOM Ha puc. | pacnomoxKeHHN Mayatomteli 
WOcKOH BOWHbI (8 >a, B = arccosas,) nomyunM 


1 (gn 0! 2) \(e 2) bes, 
x, y, t) = Re — In —___— “4 47 6 
? ( Y ) TL (en, = z) (et es z) ce TT ( ) 
re 
= lai Te 
—ail om—a a at a*t bis 
z=(e 1a > oS ey, ay (7) 
*, §— nouspHble KOOpAuHaTbI TOYeK BHYTpH cekTopa OABCDO, y, = T : 
ez a 
oe" ora 
TlepeMemenua HW HalpsKeHHA HaliqyTcaA Tenepb mo (bopmywam 
ye A cee pea 
Ore Oy 


2 
$= Wu SE dAe, y= UGE + Ae, tay = Qe oe 
A MOryT ObITb MNOJCYMTaHbI B JOOOH TOUKe cekTOpa WIA KakOroO yrogHe 
MOMeHTa BPeMCHH C JIOOOH CTeMeHbIO TOUHOCTH. 

TlocrpoeHHoe pellieHHe (8) cooTBeTcTByeT 9JICEMeHTAapHOH Mayaromlel pa3- 
OBIBHOH BOJHe (1), paBHOH ene nMosaqu PpoutTa MW HYyJIO BHepeyu (pouta, 
A BMecTe C 9TOH MocmeqHeH oONpeyeseT BHE yrua « OOOOMIeEHHOe B CMBICJIe 
cS. JI. Co6oueBa peuleHve ypaBHeHuH jBMxKeHHuA. OHO JaeT HaM BO3MOX%KHOCTb 
TyTe€M HaJIOXKeCHHA MOCTPOMTb MpH TeX %Ke KpaeBbIX YCJIOBHAX pellleHve Ooviee 
6mleH 3ayauM JuppakuMM, Kora Ha CTOPOHbI yrvia «% NaflaeT nposoumbHas 
WIOCKad BOJIHa © Bua 


1 
e=i(t—ax+V 4 — ty), (9) 
“me pynkuna f auddepenuupyema u f (0) = 0. 
TlerposaBofckuit rocylapcTBeHHbI Ilocrynuaio 
yHHBepCcHTeT i Vil A957 


fF WHATHPOBAHHAS JIUTEPATYPA 
1C. JI. Co6omaes, Tp. Ceitcmonor. wuct. AH CCCP, Ne 41 (1934). 
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TEOPHA VIUPYITOCTH 


JI. A. TOJIOKOHHHKOB 
NJIOCKAA AE®OPMAWUS HECXKHMAEMOTO MATEPHAJIA 


([]pedcmaeaeno axademuxom JI. H. Cedoeoim 25 XII 1957) 


1. Tlomoxenwe ToueK Tela B eCTeCTBEHHOM COCTOAHHH orlpeemmercs 
JIeKapTOBbIMH KOOPAMHaTaMH x1, X2, X3. Ilyctb BeKTOp MepemelleHHA YaCTHIb 
WMeeT COCTABJIAIOWMe Uy (Xz, Xz), Ug (Xz, Xe), Us =O. Torga RecbopmupoBaHHog 
COCTOAHHE OKPeCTHOCTH TOUKH MOKHO ONpeeMTb (1) COCTABJIAIOULMMH TeH30pé 


a 
((Ezn)) H BeKTOpa ©, H3 KOTOPbIX JIMUIb £1, £99, S12 MH @3 MOFyT OTJIMYATbCH 
OT HYJIA. . 

Ec % yrou Mexyy MepBbIM 3 TaBHbIX BOJIOKOH B €CTeCTBeEHHOM CO) 
CTOAHHH HM BeEKTOPOM iy; Ay, Ag — Y]VJIMHCHHA TIaBHbIX BOJIOKOH; @ — yrol, 
NOROPOTA OKPeCTHOCTH TOUKH Kak TBePOro Tela, TO 


2(1 + e11) = (a +29) cos @ + (ty — Aa) Cos (29 + ©), | 
2 (1 + €99) = (Ay + Ag) COS & — (Ay — Ag) COS (29 + w), 
2 (212 — @3) = — (Ay + Ay) Sin @ + (Ay — Ag) Sin (29 + w@), . 
Digs) = (Cg ha) Slt ig — Ap) Sit 0). 
Orcioga, Mexy mpouum, cieqyer 
Deg = (Ay +A.) sino. 
PaccmaTpuBand JecbopMalvio HecxKMMaemoro MaTepuasia, MOsIO%KHM 
Q=1l+y, M=(1+%)7, %2=1, 
Ind, = V'29; cos Br, Bi=B8, P,o=B+%sr, Bs = 8 —%/sn, 
OTKya CuIeAYIOT BbIParxKeHHA (pasbl MH MHTeHCMBHOCTH jecbopmallun: 
B= "/er, V 1,59; = In (1 + 4) = 1/5 9. (2 
YcJIOBUA COBMECTHOCTH MepemMellleHuli CBOJSITCA K CHCTeMe: 


2 (9 + ©). = 2ch99,; — (ch 9),. + (sin 29 sh 9),, — (cos 29 sh 9),o, ; 
2 (3 + @),2 = 2ch 99,5 + (ch 9),; — (sin 29 sh a),. — (cos 29 sh a),1, ( 
a YCJIOBHeM COBMECTHOCTH BpalleHHt SJIeMeHTOB Tesla OKa3biBaeTCsH ypaBHeHy 


(cos 29 sh 9) ,22 — (cos 29 sh 9),3; — 2 (sin 20:sh 9), 5 + 
+ V? cha + 29,5 (ch 9),1; — 29,, (ch 9),. = 0, (4 


rye uepes V? o6o3HayeH onepatop Jlansmaca. 

2. Henwuelinbie ypaBHeHis paBHOBecHA 3anvcpiBaloTcsd B OG6OGULEHHDI 
HallpwMKeHHAX (?), KOTOpPble BbIparxKaloTcH yepes rujpoctaTruuecKoe o H OKT 
sApuueckoe KacaTeyIbHOe t HanpsmxKeHua. Tlonaraa Teno u30TpPONUbIM, TVlaBHb 
HanpaBJieHnA HalpmKeHH mM jeopMalwit coBnajalouyuMu, (pasbl MCTHHHDI 
HalpwaKeHHH JIOrapMMMYeCKHX YVIMHeHHi O/MHAKOBLIMH, a HHTeHCHBHOCT 
AePopMaun M3BecTHOH M3 OMbITOB OAHOSHAyHOH (byHKuNeli TOKO OKT: 
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PAPHMECKOTO KaCaTeJIbHOrO HalpsKeHHA, YyOBMeTBOPHM YpaBHeHusM paBHo- 
BeCHA MPH OTCYTCTBHM MaCCOBLIX CHJI BBeeHHeM (byHKIMH HalpsKenni U: 


211» 


(5) 


by (92) da;, 


o 
Vis 2» COS SET = pu sas, Tre 7008 29 — f = pU 


? 


© 
x 


csin29=— pU,», f=2Vi5 


ou 


rye p — XapakTepHoe HampsxKenne. 


Tlonaran V=71!shsa, wa ocHopannn (5) u (4) nomyyaem paspemratontee 
sajlauy ypaBHenue 


VEU tet i 1c ~ chan) (Usa — Urns) + ACU yaad 

+ oi £(> a) [(va)° + (2) + p i [U s192 (Uy — Uy 122) + 

+ Uy112 (U5 222 — Uy011)] + = _ (AV'U + 2,V°U, 9) si 

+ rap ge (Se) (UL) — 4) Usa — Une) + 4 as} = 0. (6) 


IIpu nepexoqe K COOTHOUIeHMSIM K,JlaccH4ecKof Teopuu ympyroctu 9T0 
ypaBHeHve CBOquTCA K OvrapMoHuyecKomy. : 


mss 

3. Ilycrb Ha rpanwaHoli muomjayke c HOpMavibio y(cosa, sinaw) B_ ecte- 
CTBCHHOM COCTOAHHH 3aJ{aHbl UWCTHHHO€ HOPMAJIbHOe Pon U KaCaTeMbHOe Pty 
Hanpskenua. [locKoulbKy 


pMio, = Mo — VY 1,5t [sha — chacos2t«— 9], 


PMin = —V1,5¢sin2 («—9), 4% = cha—shacos2(«—9), 
Ha ocHoBanun (5) HaxoquM rpaHMuHble ycnoBna 
| dU dU . 
q = Acos«—Bsina, 7 = Asina+ Beosa, (7) 


rye s— JWIMHa AYrW TpaHHyHOTO KOHTYypa [ B ecTecTBeHHOM COCTOAHHH, 


1 2 
= i Tiny 
e V4.5 nly 
4 4 (do, | yr 
pss sed area grate 


OV (+ V2U + t) E cos 2% (U ,o2 — U4) — sin 22U, 12] 


ae) 


4. IIpu uccwieoBpaHvu KOHeUHDIX jePOpMallMii UBeETHbIX MeTAJIJIOB MOXKHO 
CuHTaTb 


mae,» GC == CONS, (9) 


O6o03HayuM 
4 


4 
UL =f ’ t —a (U 12)” — 7 (U 22 —U,3;)?, H == ch23 ae ] — pt (10) 


at paspelmarouree Y paBHeHHe MpeTCTaBuM B Bue 
4 
VU + Yt urls (U)= 0, (11) 


k=1 
1125 


rae Ly, — HeMHelinbIe OMepaTopbl creneHH k + 1, HampHMep: 
Ly (U) =a Vt be U 129 (Usa oe U 129) aie U 112 (U 229 > U 112). (12) 
TlockoulbKy B 9TOM CyIyyae 


i f=—Ginw, S.=f+ pv, | 


JeTKO HavTu: 


A : 


(1 — pk V #), Ke — cos 2a (U 22 — U4) — sin 2aU ,195 
W5 Si 2 (13) 


u (fein +4VH)— eK VA (Se —In#). 


B= 


vis 


CrpyktTypa ypapHenua (11) u rpaHuyHprx ycoBult (7), (13) yKa3prBaeT Ha! 
BO3MOXHOCTbh IIpeCTaBJIeHHA pelleHHA 3aauH pa3JIOxKeHHeM M0 CTeIeHAM) 
Masloro MapaMetpa pw: | 

OU EE TO ae ee, (14)) 
( } 
| 

Onpeneaenue U skpupaneHTHo pemieHuio KslaccuuecKoli 3ayam (3), a 
BBIUMCJIeHHe KaxKNLOFO H3 MOCMeAYIOULMX MpHOIMKeHHH CBOAMTCA K PeLIeHHIO} 
3ayau TuMa | 


Viu = — £,(U'), | 
du du 4 
deo ef Un gee = fa (UD), (15) 


MOSTOMY JIA PeleHHA KOHKPeTHbIX 3a]au MOXKHO C YCIeXOM IIPHMeCHATb Me- 
ToWb, pasBuTble H. MW. Mycxenmuruau. 

B oruimuve OT H3BeCTHBIX (*) CmOCcOOOB MOcTaHOBKH HM pelleHHA IMJIOCKHX 
3aflau HeJIMHeHHOH TeopHu yipyrocTu, 3ecb He OFpaHHYnBaIOTCA BeJIMUNHB 
AepopMal\wi HW MepeMeuieHH, MOSTOMY HMeeT CMBICJI BbIUMCeHHe sOOOTO MpH- 
OMWKeHUA HM aHaM3 cxoqumoctu (14). 


Toctynus0 
11 XII 1957 


WHTHPOBAHHAS JIUTEPATYPA 


1B. B. Hopoxx«A0B, OcHoBbl HemHHelHOH Teopuu yupyrocm, JI.—M., 1948. 


2 JI. A.ToaokouHHu Kos, [Ipuka. mateo. u Mex., 21, B. 5 (1957). ® H. HV. My cx e 
JUUBH AH, eee OCHOBHbIe€ 3aauH MaTeMaTH4eckKoti TeopHu yupyroctu,M, aii , 1949. 
Sed 1B Adkins, A. E.Green, GG. Niteh o lals, Phil; Trans, Roy. Soci, A247, ‘Ne 929 
(1954) 
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| PHSHKA 


M fl. ABOTHHA, E. Ml. TPHPOPbEB, A. B. 30JIOTABHH 
wu B. KPALLMK 


M3JIYGEHHE Tb! 


(ITpedcmaeaexo akademuxom A. A. JleGedeeom 13 IX 1957) 


C MOMOULbIO CHeKTPOMeTpa C TBOHHOM (POKYCHpOBKoli Ha yrounV 2 (+) c or- 
HOCHTeIbHOH NoMyuMpHHol uHuH 0,5% usMepauica cnmOWHOl CMeKTp, CIeKTp 
KOHBEPCHOHHBIX 9JIeEKTPOHOB H CieKTp (POTOSIEKTPOHOB paguoakTuBHoro Thb!®?, 
MlocaeqHui nomyyuasica myTem oO1y4eHHA MeJVIeCHHbIMH HeHTpOHaMH XHMMUeCKH 
yuctoro (99,99%) okucaa Tep6ua Tb,Os;. aon 

CnJIoWHOH CNeKTp H3y4aJICA C HCTOUHHKOM TOMUHHOH ~ | mr/cmM?, KOTOpbIii 
OblI H3POTOBJIeH HaHeceHHeM Tb,O3 Ha csO,AHyI0 NOAKIalKy TOJULMHOL 
i~1,5 mr/cM’. Ilia Ooulee Hake*KHOrO OnpekeeHHA rpannyuHolt 3Hepr H OTHOCH- 
TeJIbBHOH HHTCHCHBHOCTH CaMOH 2KeCTKOH KOMIO- 
HEHTbI ObIJI H3POTOBJIEH TaKHM 2Ke OOpasoM Uc- 
TOUHHK TOJHHOH ~ 4—5 mr/cm?. MeroqoM  Pesyanrars usmepenni craom- 
Kiopy Oplio mpoBeyqeHo pa3gloxwKeHHe cieKTpa Horo 8-cnekTpa Tb160 
Ha KommoHentpl. IIpu stom npesnosaranocb, uTo 


Ta6mauna 1 


UX copma dbepmueBcKan. PesysibTaTbl H83MepeHHH —xowno- Pee 

IpHBeeHb B Ta6. 1. BBuay cpaBHUTeJIbHO OoIb- neater | “TP 2 | gurrencupe. 

MOM TOJIMHHbI HCTOUHHKOB CneKTp HH%Ke 300 K9B 

MOXKeT ObITb 3HAYHTebHO ucKaxeH. Ilostomy ’ bee 

OTHOCHTCJIbHad HHTCHCHBHOCTb CaMOH MAIKO 9 5624.5 1004:2,5 

KOMMOHEHTHI He ONpeseAach. 3 85845 6448 
KoHBepCHOHHBIM CMeKTP H3MepAJICA C HCTOU- 4 1710410 0,840,2 


HuKaMU TONMMHOH or ~ 0,03 go 4—5 mr/cm?. 
ToHKHe HCTOUHHKU MPHFOTOBIANHCb 9JIEKTPOJIMTHYCCKHM = BbICa*KJEHHeM Tb 
Ha aJIIOMHHHeBY!0 NOmKIanky TomMHHOH 0,27 mr/cM 2 TOJICTbIe — HaHeECeHHeEM 
Tb,O, Ha CJIIOMAHYIO WIM aJIIOMHHHeBy!O MOAKIalKy TommuHOH ~ 1,5 mr/cm?. 
Bpwio nafigeno 19 aHHuii, npuHatmexanyux 11 mepexogam B Dy*®°. Pesyap- 
TaTbl H3MepeHHli mpuBeseHb! B Ta6a, 2. Omni Bu f-cneKTpa H300paxKeH 
Ha puc. |. 

[Ipu usyyenuu pacnaga Hol, koropoe MpousBOAMJ0Cb Ha TOM 2Ke mpu6ope, 
HO C pa3pelliarouleH crmocoOHOCTbIO 0,3% (7), Oblo0 HalieHO, 4TO JIMHHH, TIpH- 
Haliekaluve mepexolaM B Dy!®* c 9HepruaMu 878 u 965 K9B, ABJIAIOTCA JBOH- 
HbIMH. OTH [Ba Tepexoa UCCIeAOBaIMCb W MpH pacnaye Tb?®, rake c pa3pe- 
IMaromlelt crocoOHocrTb10 0,3% (puc. 2). 

V3 puc. 2 BuqHO, 4TO MMHMA, COOTBETCTBYIOUad Mepexofy C 3Hepruel 
877 K3B, HOO OfMHOUHaA, HOO ee Oomee MATKAA KOMIIOHEHTA HaCTOJbKO 
cna6a, 4TO ee Heb3A BbIeIMTh Ha Mosbeme Oouee YKeCTKOH KOMIMOHEHTEI. 
Bepxuaa rpaHuia MHTeHCHBHOCTH MSATKOH KOMMOHeHTHI cocTaBdeT 7% OT 
6onee xecrKoit. Xora MHHUA, COOTBeETCTBYIONIad Mepexofam c sHepruamu 961 
vu 964 K9B, MOJIHOCTbIO He pasfelMacb, MO ee (opMe H NOJYWIMpHHEe OTYCTJIMBO 
BUHO, UTO OHA COCTOUT 3 UBYX KOMIIOHeHT C yKa3aHHBIMH 9HCprHAMH H OTHO- 
CHT@IbHBIMM MHTeHCHBHOCTAMM cooTBercTrBeHHO 1 u 2,1. PasmoxwxeHNe 9TOL 
JMHUM OblO MpoBekeHo 10 dopMe sHHMM 877 K9B. 

ANT 


Pe3ybTaTbl H3MepeHHH cre 


Ta6aunna 2 


KTpa KOHBCPCHOHHbIX 


aueKTpoHop Tb1% 
NNO} oF kop Murep- OrnocutembHaAd 
Te Ils eo mpeTa-) hy. KaB HHT CHCHBHOCTb KIL 
HA 
4 32,9+0,5 K 86,5+0,5 4600 +500 
2 78,6+1,1 G 86,4+1,1 5500 +500 0,83+0,2 
3 85,3+14 M 86,6+4 1550+150 
4 144,1+1 K 197,9+1 222+10 
5 160+2 K 21442 387+4 
6 189,9+1 tb 497,7+1 61+5 3,65+0,5 
7 243,0+1 K 296,8+1 100+5 
8 823,6+1 K 877,4+14 30,5+0,5 
9 | 869,6-+4 Ty WEST Seed 4,9+0,5 6,2+0,7 
10 878 +2 M 879 +2 1,1+0,2 
44 907,0+4 K 960,8+4 8,6+2 ) 
12 | 910,244 KR |oeh044 13,222 | 26,8:50,9 
13 963,1+2* L+mM 961+ 964 5,38+0,4 5,4+0,7 
14 1058 +2 K 1112+2 0,7+0,2 
45 1123+2 K 41477 +2 3,2+0,3 
16 444742 K 42,01+2 0,56+0,07 
bye 117142 L 441,79+2 0,44+0,10 6+2 
18 1219+2 K 1273+2 1,3+0,1 
49 | 1264+3 Vs 127243 0,7+40,2 1,7+0,6 


* JIunua culomwKHas, 


UcrouHukoM JIA (OTO-ONbITOB CUM MeTHbI WHIMHAp Anno 36 MM 
C BHYTPeCHHHM JMameTpoM 0,3 MM HM BHeWIHHM QvamMerpom 1,2 mM, KoTopbilt HaOu- 
Baca MopowKomM Tb,O;. B KauecTBe MHUIeHeH, H3 KOTOPbIX BbIOMBaIHCb PorTo- 
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Puc. 1. B-cnextp Tb160 


1400 1600 Kab 


7ytouyHe BeutecTBa: Ag rommuHott 0,25 Mr/cm?, 


Bi0,65 u 3 mr/em?, Th 2 mr/em? wu Ay 7,7 mr/em?. Bcero 6p110 oOHapyxeHo 


13 HHHH, NpHHatiexamux 8 mepexoylam B Dy 


BeJIeHbI B Ta6. 3, 
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160 . 
°°. PesyabTaTbl H3MepeHHii II pH- 


OTHOCHTeJIbHbIe HHT€HCHBHOCTH -MepeXOJOB Ob MOJY4eHbI TyTeM JeeHus, 
ToulakeH JIMHHH Ha COOTBETCTBYIOWIMH KoapPpuunenT oTosmeKTpuYuecKoro N0- 
~ioujeHuA. BBowusacb nonpaBka Ha Moroulenue -slyueli B C€aMOM HCTOUHUKe 
4 B CT€HKAX IWHJIMHApa, a Take Ha MOMIOUleHHe (OTOSTEKTPOHOB B MHUICHHL. 
4 B OKHAX Cu¥eTUMKOB. OnpefeeHne OTHOCHTebHLIX HHTCHCMBHOCTel y-nepe- 
XONOB TaKHM CMOCOOOM OOOCHOBaHO CIeYIOULHM O6pasom: 


Vl 


. 
K 
EN 
te N 
. LAOS 
0 = . / \ 
a. n Za 


#20 60 890 ~~—«S#O “10 k38 


Puc. 2. Konpepcuonupie aunun K 877 x9B (a) u 
K 961+-964 kop (6). Ipu6opHaa nomymupuua annnit 0,3% 


CpaBHUBaIHCb OTHOCHT@IbHbIe MHTeCHCHBHOCTH ‘-MepexOJOB HeKOTOPbIX 
PaqHvoaKTUBHBIX H3OTONOB (HampuMep, J***, Sb*#*), usBecTHble u3 JIHTepatypbl, 
C HHT€HCHBHOCTAMH, TOJIYYeCHHBIMH HAMM Ha OCHOBe H3MepeHHH coTo-HHUH; 
HCNOJIb30BaJIMCb Tak*Ke KaCKalHble JIMHU B Co®®. B u3smepeHHax C HCTOUHHKOM 
C BHYTPeHHHM JMaMeTpoM | MM OKa3auocb, uTo BbIlle 1 Map npuOop nepexaert 
MHTCHCHBHOCTH C OTHOCHTeJIbHO 
HeOOJIbIIOH MOFpelIHOCTbIO, HO B MEMO Bur os 
‘o0sacrn MED PIIEX | OU e PET OTM SS wena nnennie PpesyJbTaTbI U3MepeHHH cmeKTpa 
‘4Me CTaHOBHTCA 3aMeTHBIM. Tak, tboToamekTpoHop Tb!% c muwenamu us Ag, Au, 
fia 600 K9B oTmHM4Ne JocTuraeT Bi u Th 
20%, axBo6nactH 200 K9B 40%. 


Mcnob30BaHhe HCTOUHHKAa C BHY- a= 
& i) 
TPCHHUM Juametpom 0,5 MM I103- : Unrepnpe-| ¢8 S| KIL doro-musui 
BOJIAeT ONpPeeIATb OTHOCHTEJIb- i | Ay,K 9B A ee 358 (Mamenp Au) 
HbI€e HHTCHCHBHOCTH B Ooylee WH- 2 a 
pokol oOsacTu. B sto reomerpuu : 23 
B oOacTH 600 K9B TOrpeLlHocTb 1 | 86,240,3 K B. 
B oOllpeleeHHH OTHOCHTEIbHBIX 2 | 96,840,3) Ly 2 | = 
YHTCHCHBHOCTeH COCTaBJIAeT HEC- 3 | 86,640,3 LirI rm 
KOJIbKO IIpOLWeHTOB. epee ae eee 
B u3MepeHHAX, KOTOPbIM I0- 6 | 29543 L = 5,6-+2,3 

CBAULeHa HaCTOAMLad padota, BHYy- Ta, Brea K 125 +20 
TpeHHUH WuamMeTp MCTOUHHKa Obl 8 | 87843 ‘ 4 5,74 

9 967+1 162 +30 
0,3 mm. [lostomy MoxKHO Movlarath, ro ayer . aie 
YTO OTHOCHTeIbHbIe HHTCHCHBHO- “| 4117943 Hcl, ee pea AG 
CTH OyyT MepeaBaTbes MpaBHIb- 12] 120142 K 10+2 
HO B Ooslee WIMpOKOM HHTepBae 3 | 127342 K 39+8 
9HeprHu. 


flonpaska Ha morsouenue Aisa K- L-nunnit 86,5 K9B cocTaBAeT Ooublle 
50%. Bsuxy Oombuiof morpelimocTH OTHOCHTeIbHat uHTeHCHBHOCTD HM K/L 
JWIA STOTO Mepexofla He IPHBOAATCA. 

Boia mpequpHuAta Mmonbirka paseHTb JMHUIO 967 k9B Ha ee [Be KOMMO- 
HeHTbI, IIPHMCHMB MUWeHb “3 Th TomuMHoH 2 mr/cm? vw wupuHon 0,5 uM. Pe- 
3YJIbTATbI H3MepeHHit NOATBePAMIM HasMyMe TBYX KOMIIOHEHT, HO U3-3a MAOH 
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crarucTHyecKoll TOUHOCTH HM MepekpbiTuaA c L-mMHHeli OT Nepexoga 878 KaB OT: 


HOUleHHe HX WHTeCHCHBHOCTeH yalocb OMpeeuHTb JMUIb TpyOo (cM. pHc. 3) 
+ 1,0 
I 961 /T g¢a = 1 ENO, 
a 6 
3 | 
5 ; | 
1 aap és Zo 
S| |. Ap 33% | 
cy IS 
wv . 
| Gare | | 
B50 3900 5950 | 4150 4200 4250 


Puc. 3. ®oto-mukH mepexofop 878 k9B (a) u 
967 Kop (6). Tlonywupuna ofMHOUHOH MHHH 0,33% , 
nyOneta 0,62%. Muumenb Th 2 mr/cm? 


OTHOLIeHHA HHTCHCHBHOCTeH KOHBePCHOHHEIX JIMHHH MW COOTBETCTBYIOUINX HMI 
‘y-TlepeXOOB OTJIM¥AaIOTCA JIMIUb UMCICHHBIM MHOXKHTeIeM OT KospPulueHTa 
KOHBepCcHH &,. OTOT MHOXKH- 
TeJIb Obl MOYYeH COMOCTABe- 
HHeM OTHOIMeHHA HHTCHCHBHOC- 
Teli KOHBepCHOHHOH JIMHHH 


WAS dita 4 


OKCIIeCpHMeHTAJIbHbIe H TeOpeTHYeCKHe 3HAUCHHA KOa(p- 
(PHUMeHTOB KOHBeEPCHH JIA HeKOTOPbIX MepexooB 


B, Dy*©° = 

: -llepexoyla c 9Heprueli 197 K9R 

ae S C TeOoperHuecKHM 3HaveHHeM 
ag ® “Roxen “kreop (KiLoxen | KoadpuUHeHTa KOHBepCHH 9TO- 
ze & ro mepexoya, Tak Kak B (°) 
ObIIO HaWeHO, UTO OH 3.1CKTPH- 

86,3 = a 0,8440,2 | 0,98(£2) yeckHH KBapynolb. YMHO- 
ace HF 1,7-10™ (22) | 3,640.5 | 2,9(£2)  skenyem Ha 9STOT MHOMKUTEeIb} 
297,83 | (1,3+0,3)-40-2] 1,5-40-* (E14) =! = i 
878 | (3,240,5)-40-*| 3,4-10-* (£2) | 6,240.7 | 6,5 (£2) ObWIM NoyyeHb! KooppulHeH-| 
9614-964] (2,2+0,4)-10-* | 2,8-40-* (£2) | 5,140,7| 6,7(£2) Tbl KOHBepCHH Tex [epexo- 
1178 (5,94+1,8)-40~* | 8,1-40-* (E1) | 6,04+2,0]) 7,8(£1) jloB, uA KOTOPbIX HUMeIOTCH 
4204 (7,3+2,4)-40-4 | 7,8-10-4 (E14) — = -| 
1273 (4,241,2)-10-*| 6,9-40-¢ (£1) | 4,740,6 | 7,7 (E4y Soo OS atitie Senne 
: CTH Kak KOHBe€PCHOHHBIX | 
JIMHHMM, Tak 4H y-MepexoqoB. Mx 3HaueHna mpHBexeHbI ui CpaBHeHbI C! 

TeOpeTHYeCKHMH B TaO. 4. 
@usnueckHi MHCTATYT Tocrynuso 
JleHuurpaycKoro rocyapctBeHHoro yHuBepcutera 10 IX 1957 | 
um, A. A. )Kqanopa 
UWMTHPOBAHHAS JIUTEPATYPA 

WA? Bers 0 10 Tap mu, Vep) AH ECCP. cep. cpu3., 18, Ne 1 (1954). ae Eee ppvam 
ropbes, 5.C. Texeaenos, A. B. 3onoTaspuy, B. Kpauwuxk, 5B. K. Iipe- 


oOpaxeuckul, HW. C. fAuuepcKxas, JAH, 117, NM 1 (1957). 
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Jloknaynn Akanemun Hayk CCCP 
1958. Tom 119, Ni 6 


PHSHKA 


10. ®. BbIQHH u A. M. BYXTEEB 


MHOHK3AUHA BbICTPbIX HEATPAJIbHbIX ATOMOB KAJINVA 
MPH CTOJIKHOBEHHAX C ATOMAMH APLOHA 
| HW MOJIEKYJIAMH BOJOPOJA, ASOTA HW KHCJIOPOTA 


(IIpedcmasaexo axademuxom JI. A. Apyumoeusem 24 I 1958) 


B Hacroamee BpeMA MposBAeTCA Gobo MHTepec K H3yYeHHIO ABeHUT 
ATOMHBIX CTOJIKHOBCHHH H, B YaCTHOCTH, CTOJIKHOBeHHH, «OJIM3KHX K MeJIeH- 
HbIM»(*). OWHUM HS MpoleccoB Takoro THMa ABAAeTCA MOHU3ALLUA ObICTpbIX (B 
™ CMbICJIe, YTO HX CKOPOCTH MHOTFO OOsbIUIe TeMJOBLIX) HEHTPaJIbHbIX aTOMOB 
MIP CTOKHOBCHHAX C aTOMaMH H MOJIeKyJlamu rasoB. McceqoBanue storo mpo- 


a 
=w 


g é 10cm 


Puc. 1. Cxema ycTaHopKu: J — TepMOHOHHBIM MCTOUHHK; 
2 — tokycupyloulaxt cucTema; 6 — KowuMatop; 4 — KaMepa 
mepesapAKH; 5, 6 — 3/IeKTpOAbl B KaMepe TepesapAKH,; 
7 — OTKJOHAIOMUIMM KOHeHCaTop; & — Kpyrsoe oTBepcTne, 
d=4 mm; 9—kamepa cTomkHopeHui; J/0 — chapagees 
unauHyp; 11 — xouyzencatop; /2 — 6okosoli npwemuuk; 1/3, 


13’ — menu d = 0,8 mm; /4—xpyraoe oTBepctue, d = 2 MM; 
15 — TpyOka Wa snycka rasa; H, u Hz —natTpyOKu k 
HacocaM 


Wecca lpefcraBlaeT UHTepec He TOMbKO WIA TEOPHH ATOMHDIX CTOJKHOBCHHH, 
HO, KpOme TOTO, MOXKeT UMeTb 3HaAUeHHe JIA MOHHMAaHHA BOSHAKHOBCHHA HOHH- 
3allHH TIpH BMXKeHHU, HaMpHMep, MeTeOpOB B BepXHHX COAX aTMOCepbI. 
JlanHaa paOora nocBalleHa H3y4eHHIO HOHH3allMM OBICTPbIX ATOMOB KaJnA 
¢ sHepruamu or 100 20 2000 2B mp cTOKHOBeHHAX C ATOMaMM aproHa HM MOJIe- 
KyJlaMu BOfopoya, a30Ta u KucOposa. IloreHiMabl HOHM3AaIMM UCIONb30BaH- 
HbIX [a30B 3HaUHTeJIbHO Bbillle MOTeHUMala MOHM3alMH KamunA. MoxHo Obii0 
NOSTOMY OXMLaTb, UTO B BbIOPpaHHOH OOacTH 39HeEprun MpeoOaawujuM Ipo- 
WeccoM Jlou2KHa ObITb HOHH3allMA ObICTPbIX ATOMOB KaJIMA NO CXeme: 


K ied sk ees (1) 
Ha6mopenve adtbekTa MpousBosMOcb MyTeM perHucrpalinn ObICTPbIX MOJIOXKU- 


ce 
TeNbHBIX HOHOB K*. 

Cxema Hallleii 9KCNepHMeHTaJIbHOM yCTaHOBKM IpuBefeHa Ha pic. 1. yyox 
HOJOKUTCMbHBIX HOHOB KasA, MOJIyYeHHbI u3 TepMOHOHHOrO UcTOUHHKa J, 
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(pOKYCHPOBaJICA MpH MOMOMIH CHCTeMbl SJIEKTpOOB 2, a 3aTeM KOJIJIMMHpO- 
Baica wlemamu /3 u 13’. PasMepbl Bcex OTBepcTHH MIA Npoxoja yacTul, Mocwe; 
KOJWIMMaTopa ObIJIM MOOOpaHbl c yYeTOM eCTeCTBEHHOM reOMeTpHYeCKOH pacxo 
jumoctu myuKos. B Kamepe 4 OCyeCTBJIAacb pe30HaHCHad MepesapsyKal 
C IIpeBpallleHHeM MOJ1O%KUTeIbHbIX HOHOB KaJIMA B ObICTPble HEHTPaJIbHble ATOMBI 
Tlorok nocmenHux J, H3MepsAJICA TyTeM H38MepeHHA TOKA MeJVICHHbIX MOJIO%KU 
TCJIbHbIX HOHOB, OOpa30BaBIUMXCA pH MepesapsyKe (2). IIpH mMomoulM KOH 
yleHcaTopa 7 MOJIOMKUTeJIbHbIe HOHbI, He HCMbITABLIMe MepesapaAAKU, OTKJIOHA 
JIMCb B CTOPOHY, a MYYOK HeliTpaJIbHbIX ATOMOB MNOMayal yepes AMadparmy 
B KaMepy CTOJIKHOBeHHH 9. 

J\Jit HanosJIHeHHA KaMepbl CTOJIKHOBeHHH HaMH ObIJIM MCMOb3SOBaHbI cule 
jlyrollle Ta3bl: CMeKTPaJIbHO YMCTHIM aproH; BOJOPOA, OUMUIEHHBIM mmpolycKa 
HHeM Yepes HakaJIeHHy!0 MaJiJIaqMeBylo TpyOouky; TeXHWYeCKHH a3OT, OUMLMLeH 
HbIM OT MpHMecH KHCOposa WyTeM MpomycKaHHuA Yepes HakaJIeHHble MeJHbI 
CTPpyXKH; KHCIOPON, MOJyYeHHbIM HarpeBaHweM MapraHIeBOKHCJIOrO Kavu. 
Jl W3MepeHHA aBMeHuA MpWMeHsAJICH MOHH3alMOHHBIM MaHoMeTp. OctTaTouHoes 
JlaBsleHve pH paGoTalollem WcTOUHHKe HM HarpeToH KamMepe 4 (c KaJIHeM) CO- 
crapaio 5-+8-10°§ mm pr. cr., a IPH OveHb AIMTebHOH TpeHHpOoBKe MpH+ 
6opa Moro ObITh cHHxKeHO WO 23-10% mM pr. cr. PaOouee JaBseHue Prasat 
B KaMepe CTOJIKHOBeHHH pH M3MepeHHH addekta cocTaBlasno ~ 3+ 5-10 
mM pt. ct. Ilepemaq faBuleHHH MexKy KaMepol 9 MH OCTaJIbHOH YaCTbIO MpH- 
6opa 6p paBen 1:15, a mpn padote c BoRopoyom ~ | : 6. 

Iloce mpeqpapuTesIbHOK NpoBepKu pa6oTb! NpHOopa MbI NOMellaH B Ka 
Mepy 4 Kau M MoJyualW NOTOK HelTpasIbHbIX aTOMOB. B oTcyTcTBHe Ta3a 
B KaMepe CTOJIKHOBeCHHH MH MPH OTKJIOHEHHOM BOOK Ny4¥Ke MepBHYHbIX TOJIO- 
XKUTEJIbHbIX HOHOB Ha TIpHeMHHK /2 MOXKHO ObIIO HalpaBHTb C MOMOLLbIO KOH 
jeHcatopa //1 ObICTpbIe NOJIOXRKUTEJIbHbIe HOHbI, KOTOPbIe OOPasOBbIBaJIMCb, 0+ 
BUMMOMY, B pe3yJIbTaTe HOHH3AUMH OBICTPbIX ATOMOB B OCTATOYHOM Tag 
(uM, UTO KayKeTCA MeHee BePOATHBIM, TPH NoMmayaHwuu ObICTPbIX ATOMOB Hi 
Kpaa juacdpparm). K mpuemunky /2 Obit MpvcoemMHeH 93JIeKTPOMeTPHyeCKhi 
YCHJIMTeJIb C UYBCTBHTeMbHOCTHIO 2-107) a/gen. I]pu namycKe rasa B KaMepy 
9 TOK i Ha MpweMHuK /2 BospacTaJl Cc yBesIHYeHHeM JaBJIeHHA p Mu pH paboTe: 
C MOJIEKYJIAPHBIMH TasaMH S3HAYMTeIbHO TpeBocxolH «oH» (B cayyae xe 
aproHa «oH» Mor COcTaBJIATb OKOIO 10% oT adcekta). Tok i nusMepsuics,, 
Kora B KaMepe Tepesapayqku 4 OTcyTCTBOBaIO mMoMepeyHoe deKTpHYeCKO 
movie, T. €. He OMHOBpemMeHHO c Jy. Ornomenne i//, MMHeEHHO 3aBMCeIO OT _ 
MW He 3aBHcelo or Jy MpH H3MeHeHHH Jy B WHTepBasIe MCNOb30BaHHbIX HaMti 
TOKOB. B cBxA3H C 9THM CTOJIKHOBCHHA B YCMOBMAX HalHX OMbITOB MOXKHO Obie 
CuuTaTb OJHOKpaTubimMu. Ilockom»Ky oTHomeHnve i//, He mpeBocxoguno 4% , 
MbI NOJIbSOBaJINCh JIA ONpeleeHHA sdPpPeKTUBHBIX Ce4YeHHH yMpPOULeHHOH cop- 
MyJIOH: 


oa 


i ‘il 
Qe Le aot, 331.1038 px,” (2) 


rye x — J\IMHa MyTH ObICTPbIX ATOMOB B Tra3e. 

CpeHsad CJlyual Had OTHOCHTeIbHAaA OLNHOKa B ONpeeeHHH Q Oba HeECKOWIb~ 
KO OOJIbIe JI H3MepeHHt B aproue (H3-3a 3aMeTHOrO (poHa) HM B KUCIOpose (BBH- 
Ay HeBOSMOXKHOCTH H3MepeHHA eFO JaBJIeHHA MOHM3AIMOHHbIM MaHOMeTpoM), 
HO WM B STHX ClyuaAX OHa CocTaBAa OKOO +-10%. Mobi Moram JomycKaTb He- 
KOTOpble CHCTeMAaTHUeCKHe OMHOKH (pasHble JIA PasHbIX ra30B) B CBA3H C TeM, 
uTO H3MepeHHe MOTOKAa ObICTPbIX ATOMOB MPOK3BOAMIOCh B Hayasle HX MYTH, 
a Halla yCTaHoBka He Oblia NpHcnocoOena [Wid yueTa pacceaHUA Hel TpabHbIXx 
aTOMOB Ha OOJIbIIMe yruibl IpH nonnsanun. Umea B Buy MaJly1O BepOATHOCTh 
paccextHHA HOHOB Ha OOJIbIIMe YIIbl, MOXKHO MpeLNOIOXKUTb, YTO 9TOT dPpeKT 
He Hrpal OobWIOH POH B YCNOBMAX HalIHX OMDBITOB. 

Pe3yJIbTaTbl H3MepeHuli NpuBeseHbI Ha puc. 2, rye mpeszcraBenbi acbbex- 
THBHble CeyeHHA Q B 3aBMCHMOCTH OT 9HeprHu T MH CKOPOCTH V ObICTPbIX ATOMOB. 
1132 


B uxtepsase sHeprui or 100 20 2000 28 addexruBubie ceveHuA HOHU3ALHM ObICT- 
PbIX ATOMOB KaJIMs HMeloT BeMuHHYy 10°1°—1071" cm? uw pacryr mpu yBennueHun 
T. Beanuuna stpexta Bospactaer mpu mepexoge or aprona Kk MOJI€K YJI A PHbIM 
iTa3aM, a CpeWM MoceqHUX MPH Mepexosle OT BOMOpona K Goulee TAXKEIIM PazaM. 
‘Kpusbie Qa sicexta B aproHe, BOLOpoye H a30Te UMeIOT 9KCNeEPHMeHTaJIbHble 


ae 43 at 25 3: 10"cm/oek 


J00 000 1500 L000 36 
T 


Puc. 2. OpdexTuBuple ceyeHuaA Q WA Mpolecca HOHM3Aal\HH OBICT- 
PbIX aTOMOB KaJIMA B 3aBHCHMOCTH OT HX 9HeEprHu T HM CKOpOCcTH UV 


ors; HWKe KOTOPBIX Mpollecc HOHH3alHH He HaOsIOJaICA MpH HaleH UyB- 
CTBUTeCJIbHOCTH H3MePHTeJIbHOH cxeMbl. CorsiacHo «aquvaOaTHueckOH runorese» 
Meccn (1), ceveHHA HeyMpyruxX Mpolleccow JOM KHbI ObITh MaJIbl PH aTOMHDIX 
CTOJIKHOBCHHAX, KOTOPble OJIM3KH K MeJJICHHbIM. B cBxA3H C 9THM HHTePeCHO OT- 
MeETHTb JOBOJIbHO OOJIbINMe BeEJIMYHHbI CeYeHHH HaOsOLaBulerocA HaMH Ipolec- 
Ca HOHU3allNH ObICTPbIX ATOMOB KaJIHA MPU CpaBHUTebHO HEOOJbIUMX 9HEPrHAX 
“MocueqHUX. 

__ B 83aksroueHve MbI XOTUM BbIPasHTb rulyOoKyio OmarofxapHocTb mpod. B. M. 
Jykenpckomy 3a mpesioxKeHne TeMb! HM WeHHbIe COBETH! IPH BbIMOJIHeHHH pacorel. 


@Mu3vko-TexXHHYecKHii HHCTUTYT Tloctynuuo0 
AkajlemuH HayK CCCP 23 I 1958 


LWHMTHPOBAHHAS JIMTEPATYPA 


.Massey,E.H.S.Burhop, Electronic and Jonic Impact Phenomena, 1952, 
0, bau u, A. Mo by xTees, JKTO, 28) 3-100(1958). 


1133 


Jloxnagp Akagemun nwayk CCCP 
1958. Tom 119, Ns 6 


TEO®H3HKA 


B. M. KAMEHKOBHY 


O HEKOTOPbIX YMPOLWEHHAAX YPABHEHHH AHHAMUKH 
CTAILHOHAPHbIX TEYEHHH B BAPOKJIHHHOM MOPE 


(ITpedcmaeaeno axademuxom A. A. JLopodxuyoinom 23 XII 1957) 


PaccmatpuBaetcnd 3ayaya 06 YyCTaHOBMBUINXCH TeueHHAX, BO3OY 2K JaeMBIX 
BeTPOM, B TIyYOOKOM, ycTOM4uMBO CTpaTHCpHIMpOBaHHOM MOpe C OTBECHBIMH 6e- | 
peramu. Hampapum ocb y Ha ceBep, OCb X — Ha BOCTOK, OCb 2 — BePTUKaJIbHO } 
BHH3. IIpeqnomoxKHM, YTO IPH OTCYTCTBHH TeYeHHH pacmpeyesieHHe MJIOTHOCTH | 
WM JlaBJICHuA MO BepTHKaIM JaeTca cbopMylamu: 


re 
92) =H (1 +12), P(2)=pat\ g? @a 
} 
0 
re 2, Y, Pa — NOCTOAHHbIe BeJHUHHBI. | 


Jl onucaHusa sTOH 3ayauw B JMHaMMKe MOPCKHX TeYeHHH MpHHMaloTcs | 
culelyioulve ypaBHeHua: 


fox AS 4 (SE 4 Ss) ; (1) 

fu= — + Asa + Ai(S5 + 53) (2) 

go = (3) 

> a : a ae 4) 

ee eee (6) 


3yech u, J, W—KOMNOHEHTEI CKOPOCTH MO OCAM xX, Y, Z COOTBETCTBEHHO; 
0=6'/0; p=p'/, Tae p’ WM p’ —OTKMOHeHMA MIOTHOCTH HM JaBAeHHA or | 
¥ (2 )u P (z) — 3HaueHHH 9THX 9JIEMeHTOB B NOKOSLeMcsH Mope; f — napamerp | 
Kopuosiuca; g — yckopeHve cub TaxKecTH; A, nu A, — nocTOsHHDIe KoOa(ppH- 
WHEHTbI BePTHKAJIbHOrO HM POPH30HTaJIbHOrO TypOyseHTHOrO O6MeHa. 

[paHnunble yCJlOBHA 3ajauu ceqyroulue: 


npy z= 0: 

Ou OCmran 0 

Az (X,Y; 0) =—Ty, Azz, (x,y, 0) = —Ty, = 0; (6) | 
w(x, y, 0) = 0; (7) 
p(x, y, 0) = — gl(x, y); (8) 
pW 2300; | 
u=Vv=W=p=0=—0. (9) | 

4 { rr’ / , 
Siete TS eee y= sci Ty, rye Ty, Ty — 3aaHHble KacaTeabHBe Ha- 


a soak S (x, Y)-—— YpoBeHb Mops, onpeyensemblit u3 ypapnenus (8). 
143 


da BepTHKaJIbHbIX cTeHKax U=0, v=0, do/dv=0, rye v—uHanpapaenne 
[OPMaJIH K CTeHKe. 

I}ebio HactTosileH paOorbl ABJIseTcA ympomeHHe ypaBnennii (1) — (5) un 
PaHMUHBIX ycvloBHit 3ayzauH NYTCM OICHKH MOPsAKa BeJIMYMH, BXOJSMX B BBI- 
aKenna (1) — (9), AA ABH>KeHHIi C XapakTepHDIM FOpH3OHTAaJbHbIM MacluTaGOM 

= 1000 km. Takoe 3Hauenne L mpynnumaerca mpi paccmorpenun oKeannue- 
*KUX TeYeHHH. 
_ Bpimnwem onpeyetsmoulue MapaMetpbl 3ayqaun (BCe MpHBOAMMble HHDKe T10- 
MIKH ykKasbiBaloTcA B cucTeme CGS): f = 104; B= 108; T=1; y= 1077; 
4 = 108; A, = 10°; A; = 10°; L = 108; 8 —umpotuoe usmeHenve mapametpa 
Xopuo.nea: T — xapaktepHoe sHayeHve BeTpoporo TpeHua (Tx, Ty). eR 


4; BbIMMCIeHO C NoMouIbIO PopMysbI Puyapacona—O6yxopa: A; = kL", r 
2~ 0,02. XapakTepHble 3HaYeHHA JIA TOPH3OHTaJIBHOM u BePTHK aJIbHOK iat 
JOCTH, MJIOTHOCTH H JaBJIeHHA O6O3HauuM cooTBeTcTBeHHO U, W, a, II. 

Ilome ruqpovHaMuyecKHX 9JIEMeHTOB B MOpe MbI pa3s00beM Ha CyMMy JIByXx 

SOMIIOHEHT: ApelipoBort ae estes (Ux, Un, Wy, Pa» Px) VW TpakWeHTHOH KOM- 
IOHEHTHI (U;, Up, Wr, Pr» Pr), B POPMHPOBaHHH KOTOPLIX YYACTBYIOT pasJHUHbIe 
busuuecKHe (pakTOpHl. Komnoneuta (Ux, Ux, Wa, Py» Pn) ABMACTCH Pe3yJbTATOM 
lemocpecTBeHHOrO eHCTBHA BeTPOBOrO TpeHuA Ha BOAHYIO MoBepxHocth. J]A 
ee CYyI[eCTBeEHHY!O POJlb UrpaeT BePTHKaJIbHoe MepemMewiMBaHne. I ny6uHa mpo- 
IMKHOBeHHA ApetpoBol KOMMOHeHTHI A uMeeT MopsyoK 10 M— nopsyoK «ray- 
JHHbI TPeHHs». 
[pamveHTHad KOMMOHeHTA (Ur, Ur, Wr, Pry Pr) ABJIACTCH BTOPHYHbIM Pe3syJIb- 
“aTOM JICHCTBHA BeTPpa HW CYLLECTBEHHO CBxH3aHa C MVJIOTHOCTHOM HeOJHOpOL- 
jocTbio. IT y6uvHa MpOHHKHOBeHHA 9TOH KOMNOHeHTHI! HH vMeeT mNOpA,OK 
{000 M— nopsyOK TOJMHHbI OapoKJIMHHOrO cIOA B MOpe. 

TlopaaKv BeJIMUHH MbI OyJeM OMpeeJATH OTeJIbHO WIA BpeHuoBok vu rpa- 
JH€HTHOH KOMIIOHEHT. 

Haunem c  pelcbopo Komnmonentpl. I[lockombKy Ou, / Oz S>Ou,/ 02; 
Ju, | Oz > 00, /0z, To Uz; = Th/ Az. B ypapuenuax (1) wu (2) onMHaKoBbI no- 
IAJOK JOJKHbI UMeTb cua Kopnomuca uM BepTHKadIbHoe TpeHve. Cuntaa, To 
3 ypaBHeHuu (5) yw, HU A,0%o,/ Oz? OWHOrO NopsyKa, a B ypaBHeHHu (4) Bce 
IJICHbI OAHOTO TopsyKa, HMeeM 


a 

) Ur, =a. = 10, Wa=U, = 10% ha V 4 =10, 
+W _h2 II 

) a= —f-= 107, N,=gh, = 10%, —=10. 


Zz 


TlepexoquM kK onpejlemeHvio MacuITaOoB JIA rpaveHTHOH KOMMOHEHTHI. 
B 9ToM culyyae B ypaBHeHuax (1) u (2) OfMHAKOBbIM NOpAAOK MOJDKHbI UMeTb 
cusia Kopuoumca u rpaqvent JaBienua. B ypasBnenun (5) ropnsonTalbHasa 
AIBEKUMA UMeeT OMHAKOBbIM MOpAOK c UWleHOM yw,. B culy ycmosua (7) 
W, = W,. Mbt umMeem 


‘ —— are Il eae 
fvgHT enV ee Es sey a wren 
bY =/V LP PS Se eee mg 2010 ) L pa ib =~ 3 10 C 


Kak moKka3bipaeT OleHKa, OCHOBHY!O pOJlb B BbIpaxkenuu Ou, /Ox + Ov, / OY 
urpaeT WMpoTHoOe u3MeHeHHe Mapamerpa Kopnosuca §. Tpe6yx, yroOb! Ou, / Ox +- 
+ dv,/Oy vMeo TOT Ke TopstoK, uTO HU Ow, /0z, MbI Haxogum 1: 


Lia 

He 5 =I (10) 
B Lgy 

@opmyvia (10) qaeT mopsAOK TOJMMHbI GapoKMHHOrO cod B Mope !0° cM. 

OrmetTuM, 4TO eCJIM B ypaBHeHHH (5) OCHOBHBIMM WIeHaMHM CYHTaTb OOKOBOe 

MepeMeluMBaHHe HM YW, WIM BepTHKaJIbHOe TepeMellMBaHHe H YW,r, TO MO?KHO 
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TaKMM Ke 06pa30M NOJyYMTb Apyrve BbIpaxKeHna ya H, KOTOpble ObIIM 0 
jlyuenbl B paodorax JIuneiikuna (1) uv Crommema u Beponuca (7). Hopagku AH 
MOJIYYeHHbIe TO BCeM 9THM (POpMYJIaM, OKa3bIBalOTCA OJMHAKOBBIMM (pH MmpH 
HATHIX 3HAYeCHHAX OMpeeAIOWUX MapaMerTpos). 

TIpupeyennple olleHKH MoKa3bIBaioT, uTO Up, Uz, Wp Wa, Sr > Fah 
II, >> H,. Tlostomy umeem | 


u = Uyr-+ Ug, U=Ur + Uy, W=W,+ Wy, Pars 0 = jrs (11) 


Ecaill HCKJIOYUNTb M3 PacCMOTPeCHHA Y3KYIO TIpHOpexHYy IO MOJIOCY, TO Hocat¢ 


MIpoOBeyleHus! BC€X OMeCHOK Mb! NPHXOTHM K CJIeJyYIOULHM COOTHOINCHHAM: 
O7u 0?u 
Ou Ov Ow 
aq a BYE Love 
Ox es Oy a Cra Nee 0; (2 
Au, dv, 
UPH 2.3 Cone Ue aU Oe (15 


Orcroyla JIeErKO HaXO]JMM 


weno 2 (4) —2(%). 


Jl onpeqeseHua rpayveHTHOH cocTaBisioueH (3aqaya O Tray6uHHOH up) 
KYJIALMH) AMeeM: 


—for=— Ze, fur=— 2; (I 
P= gp (te 

ate. tae as 

Uy = t Ur a Be Sas A(S5 +55) (19 


Tpannunble ycOBHA 3aayun: 


ip e—=— 0° Gee g ee Z (=), 


Np 2 == c uy = Up = Wp = Pp =p =); 


Ha BepTHKaJIbHOH CTCHKe OTCYTCTBYeT HOPMaJIbHad mpou3sBoqHasn Pig tocma 
MJIOTHOCTh p CUMTAeTCH H3BECTHOM Ha JlaHHO BepTuKaJIN. 
IJocae pemeHuat ypapuenut (12)— (19) vckomple BeaMUMHEI u, v, W, Pp, ( 
HaxoaTca Mo (opMyviam (11). | 
OcraHoBuMcs Ha aHasiuse rayOuHHO unpKyasuuu. B stom culyyuae OKa3bl+ 
BaeTCH, YTO BC€ HCKOMBIC (PYHKILMH Up, Up, Wp, P, P MOXKHO BbIPASHTb yYepe 
onHy dbyHkunto (x, y, Z) no dbopmysam 


1 d% 1 ay B ay 
PP ox 


1136 


Jina onpegxenenusa ) nowyyaerca ypaBHenue 


iy filers boeacl a 
Oxdz dOz%0y dy dz dz20x 


u gyB oy Aree i) a 


f fe Ox — Oya U aya) Oz (21) 


}° TpaHHYHbIMH YCJIOBHAMUH: 


| meno foo) 205): 


b= 0 npa z=oo un O¥/Ov=0 Ha BepTuKasbHBIX cTeHKax;  3ayaHo Ha OfHOL 
BepTHKaJIH. 

Pemenne ypapuenua (21) mpegqctapaser Oompimme matTemaTuueckue TPyI- 
goctu. Ilo stow mpuunne qais MOJyuYeHHA XOTA Obl Kay¥eCTBeHHOrO mpeycTaB- 
M€HHA O PeIeCHHM MbI OTOPOCHM (Kak STO OOBIYHO M emaercd B pa6oTax M0 
MOPCKHM TeYeHHAM) HeJIMHeHHbIe YIeHbI H paccCMOTpim ypaBHeHue 


i? Osha 


B a o2 o2 o2 
ay = AS si) 3a (22) 


© TeMH 2Ke rpaHHuHbIMH YCJIOBHAMH, YTO HU WIA ypaBHeHua (21). 
PetleHHe 9Toro ypaBHeHMa JlerkO HaXOJHTCA B culemylouleM YacTHOM culy- 
dae. PaccMOTpHM KaHaJI, BbITAHYTbIi B 30HaIbHOM HanpaBaeHHu, wupHuE L. 


ITycrb Betep 3ayqaH B Bue Ty =0, Ty =T osin dx(1 +. cos =) . Torna pe- 
meHve ypaBHeHua (22) maetca copmyson: 


_ 2nT of 


> = Sa e-# cos (Ax + gz) sin aus, (23) 


Ik 


2a be gyBnr "le 
ies — AP aE | ; 


M3 cdopmysp (23) BuqHO, YTO WA Kaxkforo Zz BOHA B HanpaBJleHud OCH x 
eMelilaeTca 110 (pase K 3aMawy, MpHyem cMelleHve pacTeT c ruyOMHOH. 

B pa6ote (*) 6blio ZaHO TOUHOe pelleHHe ypaBHenul (1) — (5) Ana Kanama 
npH 1 = 100 kM uw 6e3 yueTa HeJIMHeHHbIX WIeHOB. OTO pellieHHe c ocTa- 
TOYHOM CTeMeHbIO TOUHOCTH MolyuaeTcaA 43 ypaBHeHHH (12)—(19), ecam B 
ypaBHenuax (16) yyecTb GoKoBoe TpeHue (Tak Kak II. C. JImHetkun paccmar- 
pupa B (%) cayuali B= 0). EcrecrBenno, To wien wu,0p/dx + v,Op/ dy 
MOKeH ObITb BbIOpoweH u3 (19), Tak KaK OH He YU¥HTHIBayICA B paodoTe (°). 


VYuctTutyT okeaHoJlorHy Tloctynuso 
Axkaylemuu HaykK CCCP 23 XII 1957 


IMTHPOBAHHAS JIMNTEPATYPA 


171. C. Inunetxun, JAH, 117, Ne 6 (1957). *H.Stommel, G. Veronis, 
Tellus, 9,3 (1957). *% TI. C. JI ane Ku x, OcHoBHple Bompocbl AMHamMMuecKOli TeopHHu Oapo- 
‘“IMHHOFO cox Mops, 1957. 
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Tloxaagn AkayeMuH Hayk ¢ C.CB 
1958. Tom 119, Ne 6 


_PEOPH3HKA 


| 


Axanemuk B. B. WIYJIEAKHH 


XAPAKTEPHCTHYECKHE MAPAMETPDI I0J1A 
BETPOBbIX BOJIH B OKEAHE 


PesyabTaTbl HOBbIX H3MepeHHH BOJIH B OKeaHe, COMOCTaBJICHHBIe C pe3yJIb- 
TaTaMH OMbITOB B WTOpMOBOM Oaceline AkayemuH Hayk CCCP, mo3BousioT 
OXapaKTepH30BaTb Ose WTOPMOBbIX BOJIH JaJleKO 3a TpeeaMH HauaJIbHbIX) 
ctaqui ux paspuTua. Tlospuiacb BO3MOXXHOCTH ONpeeIMTb OCHOBHBIe mMapa-} 
MeTPbl MOJIA, HaliTH MacuITaObl [WIA HCNOMb3SOBaHMA Hallux Oe3pa3MePHbIX} 
(byHkuui M apryMeHTos (1), MpHOMxXeHHO y¥eCTb H3MCHYMBOCTb 3THX MaCc- 
wiTaOoB. 

Jia pellieHia MocTaBJIeHHOH 3afayH BCNOMHHM, 4YTO Mepesaya 3HeprHu | 
BeTpa BOJIHaM XapakTepus3yetca ((1), crp. 78 u 112) aspoquHamnueckuM KOap- } 
(pPHILMeHTOM yY, 3ABHCHIMM OT KPyTHSHbIl BOJH: y=-xr/R. Syecb r— payuye!} 
OpOUTHI MOBEPXHOCTHBIX YaCTHW Ha BOJIHe, R— TaK Ha3bIBaeMbIi paMyc Kpyra 
Kayenun (R= i/ 2x). B cBoto ouepeyb, OespasMepHbIH KOsPHIMeHT * BXOTUT) 
B BbIPaxKeHHe MpeeJIbHOrO 3HAYCHHA Foo JI WITOPMOBBIX BOJIH B OKeaHe TIpy 
3ajjaHHOH cKopocrTu BeTpa V: 


Syecb 64 HW 6—MTIVOTHOCTh BO3qyxXa H BOJbI; C—(pa3s0Bad CKOPOCTb BOVJH; 
g — yckopeHve B Noyle TsHxKeCTH; k— KoodppulneHT, XapakTepu3yrloulah Typ-| 
OyJIeHTHbIe ABJICHHA B BOJe BO BpeMA BOJIH. BHecem xkoaddpuuMeHTbl x u kt 
B TOJIHOe ypaBHeHHe OaJlaHca BeTPOBbIX BOJIH Ha MIPpOH3BOJIbHOM paccCTOAHMH xX 
OT HaBeTpeHHoro Oepera. JLH MpOn3BOJIbHOrO MOMeHTa BpeMeHH, OTCTOALLero 
OT Hauasia paOoTbl BeTpa Ha MpoMexyToK ¢, 3amniiem | 


R OF + ip \ Die 2 Rk? 2 Diercers Ye 4 
O8f Gi =() Fe (V—cP— el) ae n(=) ieee , (2} 


f 


Ox 


CokpatTuB Ha 6gr oOe uacTH ypaBHenuaA (2) HM HCMOsb30BaB BbIpaxkenue (1), 
3aMMCTBOBaHHOe M3 padorTbl (*), BHOBb IIpecTaBHM ypaBHeHve GOaslaHca 9Hep- 
TMH B MpoctetiitieH opMe, Mepeliaa oT aprymentoB x, ¢ K G6e3pa3MepHbIM 
apryMeHTaM &, t H OT (PYHKUHH fF K Oe3spa3sMepHoH cbyHKUMu 7: 


3 : (3) 


IIpexkHuli Bay, COxXpaHMM Tellepb TObKO AA BbIpaKenua 4=T/ Teo ((1), 
crp. 95). Uro Kacaetes BbIpaxkenuli a § Hu x, TO OHM 3anMllyTcA B HOBOM 
(bopMe, NosBoumolleH JyYuie HaxXOAMTb MacuITaObl JMHeliHbIe UW MacuITaObl Bpe- 
MeHH. CrlepBa 3alMIleM HOBbIe€ BbIPaxKeHHA MPHMeHUTeIbHO K KOHeUHO! crTa- 
IMM BOJIH—K YCTaHOBMBINeMyCA BOJIHeHHIO, a MOTOM HocrapaemMca yuecTb u3- 


Me€He€HHA MaClITaOOB Ha MpOMeC*KYTOUHbIX 3Talax. Torna OKarxkeTCcH, mpexkye 
BCero: 


De F Deere "le 1), 
-E = 0,895 g'k 55 eos (4) 
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3] 1 1 wo 

Ho u3BecTHO, uTo, c OHO croponB, g "R= co. C apyroii CTOPOHBI, Coo 
BbIpaxkaeTca yepes V MocpexcTBOM COOTHOUeHHA, BbIBeeHHOrO B (2), § 24: 
Seo | V = foo. CieqopaTesbHO, MOXKHO 3anucatT: 
x iP ft IR Se 
+ = 0,895 joar(=) V. (5) 

Ha ocHopaHuu OoubWIOrO YCa HCTPyMeHTa/IbHbIX H3MepeHUli MOXKHO Cc J0- 
CTATOUHOH HaXeKHOCTbIO CYUNTATb, 4TO fo =0,75; (R/T)o =8 (9TO 3HaYeHHE 
BbITeKaeT H H3 HalleH Teopux (°,%)). Tlogcrapus stu uncna B (5), TomyuuM 
BbipaxkeHHe MIA BaxHOrO KoadPuunenta k B ABHOM cbopMe: 


= 6,56 eee VT. (6) 


Ham yasocb ompeyemuTb uNCTOBOe 3HaveHHe k Ha OCHOBaHHH Ha6sOJe- 
HHA MpakTHYeCKH YCTaHOBHBIUUXCA BOJIH, MOAXOMMBWIMX K Kopa6JIO OT HaBeT- 
peHHoro Oepera ray6okoro mopa. Mcxoz- 
HbIe BeIMYHHEI Ob x= 104 KM,V= 
= 9,7 m/cex, T = 4,2 cex. MU3mepexnomy 
epHoly BOJH JT COOTBeTCTByeT HHA 
BOJIH 4 = 27,5 m. HeyaBHue 3anucu mpo- 

WJIeH BOJIH B IITOPMOBOM GOacceltHe m03- 
OJIAIOT CUHTATb, YTO HavOOJIbIlad BO3- | 
O&KHAA KPYTH3HA BOJIH JOcTHraeTcaA MmpH 
o=1™M. CnegopatenbHo, mo dopmyse ~<* 
22) Halle padornl (7), MO%XKHO MOJIOXKUTb 3 
=1,4 m. Ilo xKpusoh dur. 46 MoHo- 
padun (+) HaxoquM JIA 3a]aHHOH cKO- 
pocTH BeTpa MpefeJIbHY!O BO3MOKHYIO B 

KeaHe BbICOTY BOJIH Ao. = 2 M. Cieqosa- 0 i 
TeIbHO, 1 = 1,4/2 = 0,7. ee See Sg IE 

Ilo kpuBol dur. 38 u3 MoHOrpadun 
() OMmpeslesseM WIA STOTO 3HaYeHHA ‘y OT- Puc. 4 
Beyaroulee emy 3HaueHHe § = 0,76. B coor- 

BETCTBHH C HMM, Ha OCHOBaHMM ypaBHenna (6), Oyner R=O,113. Mogcra- 
BUM 3TO 3Ha¥eHHe BMeCTe C APYrHMH HSBeCTHBIMM yuCNaMu B(popmysty (5) qua 
BbIUMCJICHHA MaciiTaGHoro oTpesKa. Ilomyunum 


== 8360 VT m = 3,36 VT xm. (7) 


Haiizenuoe uncoBpoe 3HaueHHe k oTmMyaeTcaA oT Toro uNcna (k= 0,36), 
KOTOpoe ObIIO NOMyueHO KapMaHoM 43 ONbITOB Hay TypOyJIeHTHbIMA NOTOKaMy 
B TpyOax ((1), crp. 92; (*)). Ilosromy mpoBepum BbIluvcJIeHHA Ha MpHMepe Kpo- 
MaJIHbIX BOJIH, KOTOpble HaOwlojamcb Ha UepHomM Mope BO BPeMA HCKJIOUH- 
TEJIbHO JOO MposomKaBweroca WTOpMa B sAHBape 1931 r. Torga BeTep co 
ekopocTbio 22 M/cek Ay 2 cyTOK Noj{pay| B HanpaBsienun 3103 u co3 fa WITOpMoBbIe 
BOJIHbI WMO 170 MB BOCTOUHOM yacTu Mops Upux = 1100 km. Ha ocnopanuu (?), 
Mo KpuHBol dur. 46 Tol cKopocTu BeTpa cooTBeTCTByeT Ho = 9 M, a Ha OCHO- 
BaHHH (2) HW MpHOsM2KeHHOrO JoMyueHHA ho ~1 M, hy = 1/7 M caexyeT Novla- 
raTb, YTO MPHOMM3HTEIbHO ho = 200 M U T= 11,3 cex. Torga, mo (7), 
nomyuum x /&= 870 KM, H, 3HauHT, HanOoubiee OespasMepHoe paccTOAHHe 
- = 1100/870 = 1,27. Ilo kpusoh dur. 38 us Monorpacpuu (*) sTOMy 3HayeHHIO 
oTBeuaeT 7 = 0,835. CreqoBaTeIbHO, MOXHO OxkUaTb OOPas0BaHHA yCTaHOBUB- 
MHXCA BOJIH c BEICoTOM h = 7,5 M B TepBoM IIpHOvIMKeHMH. 

Ha puc. | kpuHpaa J faeT B MepBOM MpHOsM>KeHMM pacmpeyeveHve BbICOT 
BOJIH Ha pa3vIMYHbIX PaCCTOAHHAX X OT HaBeTpeHHoro Oepera, aHaslorMyHoe KpH- 
Bol a Ha puc. 38 monorpadun ('), MpH sHayenuu MacliTaOHOrO ~§=OTpe3Ka 
> = 870 KM. 
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Haiijem Terepb BTopoe mpH6vImKeHNe, yYTA H3MeCHUMBOCTh MaCLITaOOB B 


Moe LUTOPMOBEIX BOJH. K coxasleHHA, HeBO3MO2KHO YYeCTb USMeHYHBOCTb Koss 

(puuventa x M BesMuMHE! V —¢ 

{0 noposHb. ITpoOubie  BbIMHCJIeHHs 

BHYIUaloT MbICJIb O TOM, UTO Ha 

2 MIpaKTH¥eCKH BarxKHbIX 9TaMaX pass 

BUTHA BOJIH MpousBezenne x (V — Cc} 

_ MaJIO OTJIMYAeTCA OT Xo (V — C)oo3 

~ 44 yOblBaHue BTOPOrO MHOXKUTEUSS 

KOMMeHCHpyeTca HapacTaHHeM Mep+ 

gé poro. Ilostomy celtuac orpaHH: 

YHMCH yYeCTOM H3MeHeHHA BeJIMYHH 

yet BEES RY SEE li dan 2 wa T u (R/r)?, BaMAIOWIHX Ha Mac? 

h uTa6pr. IIpexne Bcero, MOKHC 

é 0Ka3aTb, UTO HCMpaBJIeHHble 3Ha1 

pao yeHun aOcuMcc JMarpaMM plc. 

% 1 UREA | 

paBHbl MpousBeyenuio aOcumcc KpuBolt J Ha 7- ~———>— - B cBoio ouvepesb) 

ee) (R tes 

THLE (alin eng a “e (R ine | 

Too (Roar) “, i) (R/T oo Neo (R jr); | 

Ha ocHoBaHuu paOotp (*) 4 Ha OCHOBaHHH BREA RR ECR ORO 3HaYeHHA Ay = | MI 
3 2 

Ha puc. 2 nocrpoeHa KpyBad, mpecTaBsaroulad € = a Kak (PyHKUHIO BLi 
co 


COTbI BOWH h. C Apyrok cTropoubl, Wpobb (h/h.)'! HemocpexcTBeHHO ompee} 
JMTCA WIA KaKOrO 3HayeHuA apryMeuta A, MOCKOJbKY H3BeCTHO 3HayeHHe he 
COOTBETCTBylOllee 3ayaHHOH cKopocTu BeTpa V. Ilocae ymMHoxKeHHA aOclMed 
KpuBor J Ha C(h/h.)'t, MoyYeHbI TOUKH, Yepe3s KOTOpble Ha puc. | MpoBexerd 
KpuBad 2. OITO—BTOpoe MpHOMMxKeHHe K HCTHHHOMY paclipejeJieHHIO BBbICOy 
yCTaHOBHBLUHXCA BOVJIH. 

Hapacranve BOJIH BO BpeMeHH Ha 6eCKOHEYHO GOOJbINOM pacCTOAHHM OT Ha 
BeTpeHHOro Oepera MOXKHO ObIIO ObI OMHCATh MpocToli dopmywoH, mosyYeHHON 
mOcpeCTBOM WHTerpupoBanna (3) mpH ycoBuu O07 / O&§ = 0. Mmenuo, 

p= l—er. (8) 

Macuita6 BpeMeH B MepBOM NpHOMKeHHM ONpemenneTca yTeM comocTaR: 

yienua (2) c (3) Ha KOHCYHOH cTayuM pa3sBHTHA BOWH: | 
~=-(4)e. (9) 
r k 


c Qn 


Iloxcrapus B (9) HalijjeHHoe uncTOBoe 3HaueHue k uv ynOMAHYyTOe 3HaueHnd 
(R/r)o, MOyuuM BMecTO (9) pa6ouyio cbopmyany ¢t/t<=7800 T cex.=3,36 T uae, 
{ia Mepporo mpH6MxKeHHA MOxHO MpHHATb* Ha 9TOM OCHOBAaHHH H Ha oc+ 
HOBaHHH (8), YTO B TOUKe, OTCTOAMel Ha X OT HaBeTpeHHOro Oepera, BbicoTa hy. 
HeyCTAHOBMBINHXCA BOJIH BbIpasHTCA Yepes BbICOTY YCTAHOBMBIIMXCA BOMH Ay « 
(TaM xKe) Mpocrou copmy.oi 

fy, t = Ay, oo (1 — em #2167). (10) 


3HeCb NepHOR BOH BbipaxkaeTca B CekyHax. Kak ormeyeno JT, = 11,3 cex 
SuauuT, Macwira6 Bpemenu Oyyer t/t = 24,4 uaca. Umenno ata Benn 
NOABHTCHA B 3HaMeHaTee ApoOu B MOKasaTee cremenu mpu e B (10). To puce. 
BO BTOPOM MpHOJWKeHHM BLICOTa YCTaHOBMBIIHXCH BOK Ha paccronnun 1100 M 
OT HaBeTpeHHOro Gepera paBna 8,1 mM. 3Hauut, B (10) Hayo noxcrapurh hyo 
=8,1. B pesyaprare, mo (10) mo1yaum Kpupyto / Ha prc. 3, Jarouly!O B MepBOM 
MpHOMKeCHHH 3aKOH HapacraHuaA BOMH y noBerpenHoro Oepera. 


Rare paOore (1) moKa3aHo, 4TO STO — OHO u3 MI pHOMKeHHH K MOAHOMy HHTerpasy y paBHenns 
(3) HacTosueit cTaTbu, H IIpHTOM HauOomee yOOHOe ja yueTa H3MeHeHHH MacuiTaOos. 
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Bropoe npuOuMxKeHne Halifqem Tem xe cnocoOoM, KaKUM Haxo_usHn BTopoe 
IpHOuIM2KeHMe Ha uarpamme puc. 1: crpyKtypa cbopmy.n (9) MOKa3biBaeT, UTO 
asMeHenus T 4 (R/r)? Ha NIpOMexKYyTOUHDIX 9TaMax MOT ObITb NO-Mpexkwemy yure- 
AbI TOCpe/CTBOM YMHOXKeHHA aOcllucc KpHBOH J Ha cdyHKuMtO C, onpeyesmsemylo 
IO \Marpamne pune. 2, u Ha (h/h,)'. 

Ha puc. 3 HaveceHbl TOUKH, NouyueHHble TaKHM CMOCOGOM, H Yepe3 HUX IIpo- 
3eeHa KpuBad 2, KoTOpan JlaeT 3aKOH HapacTaHUsA BbICOT y MOMBeTPeHHOTO Ge- 
dela BO BTOPOM NpHOmMxKeHuH. Kak BuAMM, Jaxe 
3a OO/IbIOH CpoK paOorH! mTopma — 3a 2 cyToK — 
30JIHbI He MOryT CUHTAaTbCH YCTAHOBUMBIUHMHCA: OHH 
MOrJIM ObI elle BO3pacTH B BbICOTy He MeHee, 4eM 
ia 0,6 M. 7 

CaM 4HCJIeHHbI pesysIbTaT aHalu3a MOSH Ber- 6 

POBBIX BOJIH, MpPOH3BeeHHbIM Ha OCHOBe HalieH- 
Oro 3HaueHHA Mapametpak,mpuBell Hac K BesIMUH- 
aM HeCKOJIbKO 3€HW2KCHHBIM: MAKCHMAaJIbHasl BbICO- : 
Ta BOJIH Oba He 7,5 M, a, MO BCeli BepoaATHOCTH, — 9 
Koo 7,8—8 mM. 

Ha 60.1buly10 TOUHOCTh HedIb3A MpeTeHAOBaTb B 
HacTOAnee BPeMA HE TOJIbKO MIpH aHadH3e NouWA / 
BOJIH, HO H Tip CaMOM ONpejesIeHuu KoappuuHeHta 9 


_ 


ee ee ae 
OO 80 100 va6. 


R: HeOOXOAHMO MpokemaTbh MosoGHOe oNpeemeHue 20 ae ie 
a OCHOBe OObIIOrO UNCIa Hae*KHbIX HHCTPyMeH- 
@JIbHbIX H3MepeHHH BOJIH B OKeaHe. [JOR0OHbIK Puc, 3 


aTepHaJl, HECOMHEHHO, OyJleT NO pyKou y uccuelo- 

aTeJiei B pe3yJbTaTe pador 3-ro MexyHapogHoro reodusnyeckoro roja. Bo 
CAKOM CJIyuae, yKe Celiac MOXKHO YTBepxKLaTb, TO eCAMHCTBeEHHaA PuMoTesa, 
HeceHHad HaMH BbIllle Wid HWCNpaBJeHHA MaciuTaOoB, He NpHBOAMT K rpyObim 
IuHOKaM B aHaJH3e MOA WITOPMOBBIX BOJIH. OcTaJIbHble CTOPOHbI aHaJlH3a CBO- 
OJHbI OT WWaTKOM 2MMNMpHKH MW OT KaKHX ObI TO HH ObIIO CHelMHaIbHbIX [O- 
yilleHHit. 


Mockoscku rocyapcTBeHHbIi YHHBepCHTeT Tloctynmuao0 
um. M. B. JlomoHocosa 21 XE 1957 


I[MTHPOBAHHAS JIATEPATYPA 


 128.B. Uy aeuxKu4, Tp. Mopcx. rugpodus. unct. AH CCCP, 9 (1956). ? B. B. I y- 
neiikuu, JAH, 111, Ne2, 348(1956). *B. B. Wlyneatxun, JAH, 113, Ne3, 560 (1957). 
(C.B.qo6pokaoucku ht, JAH, 58, Ne 7, 1345 (1947). 
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Jloxauann Axagemuu nayrx CCCP 
1958. Tom 119, Ne 6 


TEXHHYECKAA PH3HKA 


O. C. HBAHOB 


HEKOTOPbIE 3AKOHOMEPHOCTH B JBOHHbIX METAJIJINYUECKHX 
CHCTEMAX 


(ITpedcmasaeno axademuxom H. I]. Bapduxeim 21 VI 1957) 


Tockombky B BbIpaxKeHHM JIA TepMOLMMHAMMYeCKOrO MOTeHIMala BCe WIeHb 
KPOMe 9HTPONHH CMeILeHHA CBASAHbI B KOHCYHOM UTOre C B3AMMOJeCHCTBHEM aTO- 
MOB, AMarpamMMa COCTOAHHA, COOTBETCTBYIONLAA MHHHMYMY TePpMOJMHAaAMHYeCKOr 
NOTeHIMasla, ABJIAeCTCA OTPax%KeHHeM XMMMYeECKOTO B3AaMMOeHCTBUA KOMIIOHEH- 
TOB H ee BU ONpesesAeTCA CTPOCHHeM BHEeLIHel 9JICKTPOHHOM OOOOUKH aTOMO 
KOMIOHECHTOB: ee Pa3MepOM, SHeEpreTHYeCKHMH YPOBHAMH HM UX 3allouHeHHe 
9u1eKTpoHamH. IlepBoe OlleHHBaeTCA Me2KaTOMHBIM paccTOAHHeM, BTOpoe — IJIeKT} 
PpOHHOM (POpMYyIOM HIM MeCTOM 9JIeMeHTa B MepHosMyueckol cucTreme. Ha xapak- 
Tepe AMarpaMMbl COCTOAHHA CKa3bIBalOTCA TaK2Ke HW TOHKHe OCOOeHHOCTH CTpoe+ 
HUA QICKTPOHHOH OOOOUKH, HaXOMAMIMe BbIPaxkeHHe, HaMpuMep, B KPHCTas) 
JIMYeCKOH CTPyKType H TeMMepatType MW1aBJIeHHA 2JIeMCHTOB. 

Kak H3BeCTHO, CXOJICTBO M@?KaTOMHBIX PacCTOAHHH ({HaMeTPOB aTOMOB B Kpk 
CTaJJIMYeCKOH pelllerKe) H IJIEKTPOHHBIX CbopMy cnocoOcTByeT OOpa30BaHHs 
TBEPALIX PaCTBOPOB. ITO HallIO CBOe BbIPaxKeHhe B aBHO CPOpMYyJIMPOBaHHbix 
TpeOoBaHHAX: COBMaeHue OsaronpHAaATHOrO OObemHOrO (hakTopa Cc OaronpuaT 
HbIM 9JIEKTPOXHMHYeCKHM (hakTopom (IOm-Posepv), CXOCTBO BOJIHOBbIX (PyHkK 
UHH BaJIeHTHBIX 3JIEKTPOHOB HW UHCJIa TaK Ha3bIBaeMbIX CBOOOJHbIX JJIEKTPOHO 
(Kono6eescxul, Arees). YKa3aHHble YCIOBHA MPHBOAAT K 9HeOrHH CMeMLeHH 


OM3KOH K HYyJO, TO COrniacHO pacueraM JH4 


arpaMM COCTOAHHA HW ABJIAeTCA HEOOXOLMMBIM YCJIOBHeM OOpas0BaHn:) 
TBepAbIX pacTBopoB. Ecim yKa3aHHad BeJIMUHHa CTAHOBUTCA 3HAUHMTeIbHOH 10+ 
JOXKUTEMbHOM, TO B3AHMHAA PACTBOPUMOCTb KOMMOHEHTOB MajaeT; ecIN, Ha060} 
pOT, OHA CTAHOBHTCA 3HAYHTebHOM OTPHWaTebHOK, TO NOABIAIOTCA XuMMUe+ 
ckue coesuHeHud. Bce 9TH 3aKOHOMePHOCTH HeEOMHOKpaTHO MpocsexkUBaIHCh, 
OHaKO HeOOXOAMMO NO{YepKHyTb WpeoOMalaHue XuMMUeCKOrO daKTopa Ha 
pa3MepHbIM. | 

Tak, 8B y-Fe megb OOsaqaeT OrpaHHueHHOH, a Naswialuii, HeorpannueHHo 
PpacTBOpMMOCTbIO, XOTA MO pasMepy aroma Cu OuMxKe kK Fe, uem Pd. [puunn 
3ak0UaeTCA B OOpas0BaHHU y Cu OTHOCHTEbHO YCTOMUMBOL 3eKTPOHHO! 0604) 
Jouku 3d'°, Oarofapa vemy Mexy *Kese30M HM MeAbIO He MOryT NOABHUTHCS 
3aMeTHble CHJIbI XAMHYECKOM CBASH, KOTOPble MOFVJIM Obl KOMICHCHPOBAaTb 3aTpaTh 
9HeprH Ha ypyrve HCKaxKeHHA, BOSHHKAIOIMe MPH CMeLWIeCHHM ATOMOB 2xKese3 
M Me HECKOJIbKO pa3sJIM4HOH BeMUHHbI. CepeOpo 4 300TO c NpakTuyeckH Onn4 
HaKOBbIMH Pa3MepaMH AaTOMOB Pa3JIMUaIOTCA MO CBOeMY OTHOWIEHMIO K 2Kevlesy! 
MepBoe He OO pasyer C *Ke/1e30M PaCTBOPOB HU B %KUAKOM, HU B TBepAOM CocTOAHMH) 
B TO BPeMA KaK 30J1I0TO HM *Kee30 OOaaioTr HeorpanwuenHHow pacTrBopuMocTDd 
B XKHAKOM HM 3Ha4HTeIbHOM PacCTBOPHMOCTbIO B TBepOM cocTrosHUAX. Hannune 
COeMHeHHA JlaeT OCHOBaHHe CUHTATb, TO 9TO BbISBAHO MOABMeHHeEM 3aMeT 
HOrO XHMMYeCKOrO CpoOCTBAa MexKy IJIeKTPOHHbIMH OGomOUKamu Fe 3d®4s4 
uAu 5d'°6s', B TO BpeMA KaK OHO ecTeCTBeHHO cylaGee Jia Gomee OH3KHX 
QeKTPOHHLIX OGo0ueK Fe u Ag 4d!%5s1, 
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: Cucrema Mn—Cu c neorpanuyennoti PaCTBOPHMOCTHI BbIJeIAeCTCA H3 CHCTeM, 
eOpazoBaHHbIx Cu c coceqtHumu xk Mn meraniamu: Cu nu Fe. B cncreme 


Gr — Cu cyujecrByer o6nacTb HeCMeLIMBaeMOcTH B %XKHIKOM  cocTos- 
HHH H pakTHyecku OTcyrTcr- 


ByeT PaCTBOPHMOCTD B TBep- 
'AbIX KOMMOHEHTaX, CHcTema 
Fe — Cu xapaxtepusyerca 
MaJlOH paCTBOPHMOCTHIO B 
TBepom cocrosaHuun. Ilo cpa- 
BHEHHIO C COCeHHMH MeTaJ- 
aM MOBbINeHHaA pacTBo- 
PHMoOcTbHaOviofaeTca y Map- 
TaHilaTakxe c Ag u Au. Sta 
OcOOeHHOCTh) =OOBACHHeTCA 
6J1M30CTbIO 3JiEKTPOHHOTLO Co- 
cTosHHa 3d°, KoTOpoe MOx- 
HO Mpeqnonaratb y Mn, u 
-9JIEKTPOHHOTO ~—- COCTOAHUA 
-nd'°, cpoiicrpeHHoro Cu, Ag 
Hu Au, 4TO, B 4YaCTHOCTH, BbI- 
“pakaetca B mpHOiMKeHHH ee 


'Temilepatypbl miapaenua Mn BP wares. 
K TeMilepaTypaMm IaBJeHHa 2: 
MOCJIEHUX TpeX MeTAaJJIOB. : fee 


- HaOsroqaetca oruersiu- 


cr 


am. Yo Cu 


U 42 Ww WO 6 wu 


60 80 MN 


U2 0h © NM 


60 8 Co Ti M 4 


Yo 


am. % Co 


am. 
U 20 W & Co 


Bad 3aBHCHMOCTb unCa U 
fIPOUHOCTH pellieTKH XHMUH- 
GeCKUX COeAMHEHHH B JBOH- 
HbIX CHCTeMaX OT BHEeIIIHeH 
HeJOCTPOeHHOH 3JIeEKT POHHOHU 
O60JI0UKH KOMMOHEHTOB — 
OT MeCTa TOCceqHHX B MepH- 
@yuuecKoH cucteme. Tak, 
HallpHMep, B JBOHHBIX CHC- 
TeMaX %Kele3a C MeTaJIJIaMH 
(3, 4, 5) d-paya mo mepe 
| yialeHuA mecta nocweyqHUXx 
B MepHowH4yeckoH CcucTeMe OT 
MeCTa HaxOx*KeHHA B Hel 
Fe naOsiojjaetca yBenueHue 
) GMCJIa MW MpOUHOCTH XHMHUeC- 
KUX COCHHEHHH, Kak MOXK- 
HO CYAHTb M0 TemMepatype, 
70 KOTOpOH ycTOHUMBEI 
WX pelllerKH. Y cTouun- 
BOCTb BO3pacTaeT 10 Me- 
| pe yylaeHua MecTa KOM- 
TIOHEHTOB pyr oT Apyra B 
| TepHosuyeckow CHcTeMe Kak 
® OTHOIICHHA TpylMbl, Tak 
'B OTHOWWeHHH psxya. Cucte- 3 STrs- 3 
}mprc Cu, Ag u Au umewrS _* = 
| ocoOplli XapakTep B CBA3H 
/¢ oOpa30BaHvem y MOcJeJHHX MeTaJJIOB 3aKOHYeHHEIX (3, 4, 5) d1°-oOomoueK. 
B mpoiinpix cucremMaX THTaHa ¢ MeTaJmamu 3d-pxada Tak2%Ke HaOmofaercA 
) YBeM4eH He YMCA XMHMMYECKHX COEMMHEHUH MO Mepe YBeIMYCHHA PasHHUb! Mer*K Ly 
| THTAHOM HM BTOPbIM KOMIIOHEHTOM B UHCJIe 3JIEKTPOHOB, HaXOJAMIMXCA B HeO- 
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60 a Fe Ti Dw 


40 60 & Fe 
am. Y% Fe 


60 8 Mn Ti @ 40 


%o MN 


a7). 


2 40 60 & Mn U & 
am. % Mn 


0 Cr Ti Y@ 40 
U 


60 8 Gr 


Yo A 
am. Yo Cr 


40, bt 
am. 


40 


LU 


U 4 


° 


40,50 80 V Ti 
fo V. 
40 60 80 Ti 


aM. %Ti 
Puc. 1. JuarpamMer paBHosecHoro CocTOAHHA ABoiHEIxX cuctem. Ti — metana 3d-paya (A) w U —merana 3d-paga (B) 


Ti &@ 


400 


CTpOeHHBIX O6om0UKax (puc. 1A). B cucreme Ti—V Her coequHeHHH. C xpomo 
oOpasyeTcx oo coewuHeHue TiCre,c mapraniuem — Aga: TiMn u TiMne, 
»Kele30M — Takxe Ba TiFe u TiFez, c KoOalbToM OOpasyercaA yxKe TPH Coe- 
quHenuaA TizCo, TiCo u TiCoz, c HHKeJleM Take TPH TieNi, TiNi, TiNis, 
HaKOHell, C MeZbIO OOpasyrorca 4 coequHeHuA TieCu, TiCu, TisCus u TiCus. 
YcrouuHBOCTb STHX COeMWHeEHHH, OWeHHBaeMaxA MO TeMIlepaType paspylleHH 
UX KPHCTaJWIMYeCKOM pellleTKH, B OOMLEM BOSpacTaeT JO KOOaIbTAa, a 3aTeM CHU 
*KaeTCA Mpu wepexOe K HUKeJIO H flaiee K Me. OTY TEHAeCHIMIO MOXKHO JlerKO 
TIpocylequTb, HallpHMep, mo coefuHenuio TiMe. Pocr ycrokunBocru OObACHA- 
eTCA YBEIHYCHHEM PasJIHUHA BUMCIe WIEKTPOHOB WIM Tpynil B MepHowHueckoK 
CHCTeMe Me2KLy THTAHOM MH BTOPbIM KOMMOHEHTOM, CHH2KeHHe YCTOMYMBOCTH Ip 
nepexoge K Ni u, oco6eHHO, kK Cu, ecTrecTBeHHO OObACHUTh OOpasOBaHHeM 3d 
O6ouI0UKH y Broporo KomnoHeHTa. AHOMAJIMA, 3aKJOUAaIOWLAACA B 3afep2Ke Pocr 
ycTol4uMBocru pu Mepexoge or TiCrek TiMnz cekyer CBASaTb C OOpasoBaHHeM 
MOJOBHHHOM OOom0"KKH 3d®> Kak y Cr, Tak uw y Mn. Te 2xe 3aKOHOMEPHOCTH B OT- 
HOWeHHH OOpas0BaHHA XMMMYeCKHX COeAMHeEHHH Kak OyfTo coOwofalorca B: 
JIBOHHBIX CHCTeMaX ILMPKOHMA HM TOPHA C MeTaduamu 3d-pafa. OHaKo 9KCHepH- 
MeHTaJIbHble JlaHHble 3eCb MeHee MOJIHBI. 

B cBa3u c TeM, 4YTO paMyc TOPUA OTHOCHTeMbHO BeJIMK, ero cucTeMbI C Ti, 
V, Cr, Nb, Ta, Mo, W sapasatorca 3BTeKTHYeCKHMH C PaCTBOPHMOCTbIO B TBeEPJLOM! 
cocrosHuuM MeHee 0,1%. B cucreme Th—Mn pa3suune B 9/IeKTPOHHOM CTpykK- 
Type KOMMOHeEHTOB MpHBOANT y2Ke K BOSHHKHOBeHHIO TpeX XHMHUeCKHX COeIH-; 
HeHua ThMne, Th,Mnes wu ThMniz. Pocr storo pa3smmuna Jaet 4 CoeqHHeHHA:! 
Th,Fes, ThFes, ThFe;, TheFe1, B cucreme Th—Fe; 5 coequHenuli: Th,Cos,, 
ThCop3, ThCo; u Th,Co,,; B cucreme Th —Co; 5 coegqunenui: Th,Nis, ThNi, 
ThNi,, ThNi; u Th,Ni,, B cucteme Th—Ni, mpnHuem Bropoe Hu YeTBepToe 
YCTOHUMBbI JO CpaBHHTeMbHO BbICOKHX TemMepatyp. Ilepexoy kK cucteme Th— 
Cu cokpamaer uucIO CoequHeHHH Mo Tpex TheCu, ThCue, ThCua u nonnxKaer 
YCTOHYHBOCTh UX KPHCTasIMYeCKOH peleTKe. TakuM oOOpa30mM HaOvojjaeTcs 
Ta %Ke€ 3aKOHOMePHOCTh, 4TO AIA cucrem c Fe wu Ti. 

B cucremax ypaHa c MeTaJJiamu 3d-psajla TakxKe OTYCTAMBO BbICTyIaeT 3Ha-} 
yeHHe pa3JIMYHA KOMMOHEHTOB MO YHCJLY 9JIEKTPOHOB B HeJOCTPOeHHOM CJ10e LIS 
CyUeCTBOBaHHA XHMHYeCKHX CoeqHHeHHH (puc. 15). Tax, c Ti o6pas3yercs 
coeyquHeHve UsTi, ycrohunpoe TombKo Jo 900°. Banagqul u xpom He OOpas3yioT) 
CoeqHHeHHH C ypaHOM, B TO BpeMA Kak C MapraHllem OOpa3ylorca Ba COeMMHe- 
Hua: UsMn u UMne. B cucreme c Fe ycro#unpocTbh NosoOHbIxX %e CoelHHeHUit 
MOBbIWMAaeTCA, a B CHcTemMe c Co nosBsAeTCH elle OHO coequHeHHe UCo, ua-: 
KoHel, Ni o6pasyeT c U no kpalineli Mepe 5 coequHenuii. B cucreme c Meb1O, | 
COOTBETCTBEHHO OOpasOBaHHIO y MocJeqHeH 2eKTPOHHOH OGoNOUKH 3d!°, cymecT- 
BYeT JIMIUb OJHO MaJloycToHuNBOe CoeqHHeHHe UCu,; u o6s1acTb HECMeLIMBaeMOcTH 
B .KHJKOM COCTOAHHH. | 

B psfe cHcreM MIyTOHUA C MeTasamu pata V—Ni, Tak Ke Kak JIA ypana,. 
OblIO NMOAMeyeHO NMOABJIGEHHe XHMMYeCKHX COeIMHeHHH, HauuHad c Pu—Mnj 
HM yBelMueHHe HX YHCa HW TePMHYeCKOH YCTOMUYMBOCTH pellieTKH IPH Mepexose? 
K Pu—Fe u fanee kK Pu—Ni (). 

TakHM OOpa30M, paCCMOTpeHHe HAaKOMNJICHHbIX SKCIePHMeHTAJIbHbIX JaHHbIX 
MO HarpaMMaM COCTOAHHA JBOMHBIX CHCT€EM MOKa3bIBaeT BO3MOXKHOCTb yCcTa- 
HOBJICHHA OOMLMX 3AKOHOMEPHOCTe 3aBMCHMOCTH XapakTepa AMarpamM OT XHMH-; 
YeCKOH MPHpObl KOMMOHEHTOB. OTH 34KOHOMEPHOCTH MOMOFalOT NOHATb COX%x-: 
HYIO KapTHHY XHMHYeCKOFO B3aHMOJeMCTBUA B MeTAJIJINYeCKOM COCTOAHHH Wt} 
BBIABHTb JleTaJIM XUMMYeCKOH XapaKTepHCTHKH 2eMeHTOB; KpOMe TOTO OHM} 
OPHEHTHPYIOT HCCleMoBaTeIA MPH SKCHePHMeHTAaIbHOM HM3y4eHHM JMarpamo.. 


4 
| 


Tloctynua0 
21 VI 1957 
UMTHPOBAHHAS JIATEPATYPA 


*C. T. Kono6eescKul, Ceccna AH CCCP no mupnomy MCNOJIb3OBpHHIO aTOMHOTi! 
sHeprun, 1955. Saceganua Org. xum. HayK, U3sn. AH CCCP, 1955, cTp. 362. | 
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Hornayn AKkanemun HayKk CCCP 
1958. Tom 119, Ne 6 


_ QJIEKT POTEXHHKA 


Cc. B. CTPAXOB 


YPABHEHHA PEXKHMA YCTAHOBMBINEFOCA ACHHXPOHHOrO XOJA 
IJIEKTPHYECKHX CHCTEM 


(ITpedcmaeaeno axademuxom B. C. Kyaebaxuneim 29 I 1958) 


B pesyJibtate Tol WIM HHO aBapHu, HalpHMep KOpOoTKOrO 3aMbIKaHUA HH 
NOTepH BosOyXeHHA, OHA HIM HECKOJIbKO CHHXPOHHBIX MallIHH MOLYT BbIMAaCTb 
M3 CHHXPOHH3Ma H MepeHTH B pe2xKXHM YCTAHOBHBINerOcH aCHHXPOHHOrO xojla. 
(ia uccieqopaHusa 3Toro pexKHMa HeOOXOAHMO 3HaTb, KaKOil CucTeMoOit Audde- 
‘PeHUHaJIbHbIX ypaBHeHHH OH OMHCbIBaeTCA HW, B UACTHOCTH, BECbMa BaXKHO 3HaTb, 
Mp KaKUX yCJIOBHAX CpeH STHX ypaBHeHHH OyAyT Audpepennabuble ypas- 
‘HeEHHA C NMepwHofMyecKuMH kKosddulvextamu. B 9Tom cayyae owyyeHHyIo 
cuctemy AudbepeniuasibHbIX ypaBHeHHl WelecooOpasHo pellaTb C MOMOLLbIO 
CHeTHBIX MAUIHH HelpepbIBHOrO HIM JMCKpeTHOroO CyueTa. OJHAKO CTOJIb Ke BaXK- 
HO 3HATb, MPH KaKHX YyCJOBHAX BCe 
Auddepenunvasbuble ypaBHeHHA UCCuJe- 
AyeMou cuctembl OyyT HMeTb TOJIbKO 
MOCTOAHHbIe KOS*PUUHEHTHI, HOO B ITOM 
cllydae HX pelleHve serKO MosyuaetTca 
ONepaTOPHbIM MeTOJOM HJIH MeTOOM 
uutTerpasia Dypbe. 


Liq Lig 


ud 
| PaccmMoTpyM CxeMy, COCTOSULy10 43 Ud Lrg | ed "2g 
MByX CHHXPOHHBIX TeHepatopos (CI’/) 

wu (C2) wu acwHxpoHHOrO JBHraTelA ie 


(A/1), Bkmouennoro Ha 3axKumel CI 

(cm. puc. 1). O6o3HayeHHA MIrHOBeHHbIX 3HAYeCHHH MPOMOIbHbIX H NONepeuHblx 
cocraBsIAIOULUXx TOKOB M HallpA2%KeHUM WH UX MOJOKUTeMbHbIe HaNpaBJeHHA Ma- 
‘HbI Ha puc. |. 

| YpaBHenua Wiad wHTepecyionlero Hac pexUMa YCTAHOBHBIMerOCA aCHHXPOH- 
HOrO XOjla HavOoslee eCTeECTBeEHHO NOJIYYHTb KaK YACTHBIN ClyyaH ypaBHeHHh 
HepeXOJHbIX 9/IEKTPOMeXaHUYeCKUX MpOeccos, T. e. MpoleccoB Mpu NepemeH- 
HbIX HW Pa3JIMYHBIX YFOBbIX CKOPOCTAX 01, ®) Hz, poropow CL, Cl2 u AJI/ (’). 
_ Wrak, B cooTsercTBHH Cc MocTaBseHHOH 3afjayeH MpwMeM, uTO yrJOBbIe 
CKOPOCTH ©), @2 H @q 3aaHbl HW MOCTOAHHbI, MPHYeM @, HW ©: Pa3JIMYHBI 
MexKy co6oH. BBoxuM cKOJIbKeHHe 


pee ee (1) 
7 


‘KOTOpoe TakxKe OyfeT MOcTOAHHOM BemMUMHON. 
' Kak ugpectuo (24), yrabr 6, uv % Mexy mpofoubHEMn ocamu d, Hu dz 
potopos CI'/ u CI2 u MarHHTHO OcbIo *a3bl a CTaTOpa ONpefeMAOTCH Tak: 


t t 

= \ o.dt + 810 = ot + 4%, 0. = \ onde + 29 = Mat + 40, (2) 
0 c 
0, — 0, = (@, — ) 2+ O59 — 9149 = — So4t + Faro. (3) 
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BBuy MOCTOAHCTBa YIVIOBbIX CKOPOCTeH @, HM @, YIVIOBble YCKOPeHHA pO- 
topos Cll u Cl 2 papubl HyJ0: 


a0 d d?0 d 
Gato, Ge = tp, o 


MW oTHasaeT HeEOOXOAMMOCTh B pacCMOTpeHHH ypaBHeHHli ABM>KeHHA (?). 

Boo6ue ToBopA, Mocse YHCeHHOTO pellleHHA TOM WIM WHOM 3aqayn O pac- 
yeTe TOJbKO 3JICEKTPOMArHHTHBIX MepeXOMHbIX MPOWeCCOB B SJIEKTPHYeCKUX 
cHcTeMaX yPaBHeHH JBHXKeHHA POTOPOB MAIIIMH MOLyT CJY2%KUTb JIA MpoBep- 
KH TOPO, HaCKOJIbKO MOCTOAHHbIMM OCTAaIOTCA HX YyIJIOBble CKOPOCTH B TeYeHHe 
paccMaTpHBaeMoro MpoMexkyTKa BpemeHu. HauyabHoe 3HayeHHe yrula So10, TAK: 
*Ke Kak HanpsxKenua Uy, u Usy Ha 3axKuMaxX OOMOTOK BosOyxeHHa CI] 4 
CI2, 3a]aubl “ MOCTOAHHEI. 

Virak, B COOTBeETCTBHH C O603Ha4eHHAMH, MpHHATHIMM B (1), CUHTaH, 4TO 
06a CHHXPOHHBbIX TeHepaTOpa HMEIOT NPOMOJbHbIe M MOMepeyHble YCHOKOMTEJIb- | 
HbIe OOMOTKH, HM paCCMaTpHBad TOJIbKO TaKHe KOMMYTAaMH, KOra HyJICBbIxX: 
COCTABJIAIOULUX TOKOB HM HallpsxKeHH He BO3HHKaeT, HMeeM CJIeMYIOILy!O CH-: 
cTemy fudctbepeHunavbHbIxX ypaBHeHHH: | 


| 
! 


(Oy Gel | 
f d A : ‘: 4 
Ua = —Tfalia + Ap (— Labia + Mprtig + Mettig) a (— Liitig ait Mastin) 1, 


Uyg = —Sealig t+ S (— Loriag + Minin) + (— Lata + Meta t+ Mertig) Or) | 
Uy == rpilif ae = (— 2 Marta aE Lyris + Myesire) ’ (5) 
O = fgitig + a(- < Mprtia + Leitig + Myexiss) ’ | 

0O=Pfmiiw + - (— = Maitig + Lixisn) ° 


Ornoca B JlaJibHeltiem ypaBHenusx AJ/I/ u smunun J] kK KOOpyMHaTHbIM 
OCAM, 2K€CTKO CBA3aHHbIM C poTopom CI°/, uMeem culeqyrouly!o cucTemy ypaB-| 
menni naa AJZII: 


AJIT: 


4 d . : A é 
Uya =fmtmaa + ee (Lentma + Laartipa) — (Lert ag + Laditipq) Wy, 


: d : : 5 ny? 
Uyg =F malmg + ae (Leéyig + Laaitipg) + (Leulma + Laailipa) 1, 


: d : ; es : ¥ 
‘0 = Prpilipa + ae (Lputipa + Laditma) — (Laartarg +L putipq) (op = yt) (6) 


‘ d ; E s 
O =P pilipg + ie (Lputtipg + Laatmg) + (Laaitma + Lopuitipa) (@ — Opi). 


Jlaee 3alMuiem y paBHeHua mepBoro3aKkonHa Kupxroda B TouKax | u 2. Ormerumy 
yuTO B TOUKe 2 HX HYXKHO MMCaTb HE TOMbKO C yNeTOM TOrO, U4TO NOMOKHY 
TeJIbHbIe HalpaBsleHuaA TOKOB B C/’2 uw B sMHuH JJ MpOTMBOMOMOXKHbI, HO Hy 
rlaBHbIM OOpasoM, C yyeTOM Toro, UTO ypaBHeHMA JMNM J] OTHECeHI K OcAM, 
2KeCTKO CBA3aHHbIM Cc poTopom CI’J, a ypapHexua Cl 2—x ocam, 2xecTKG 
CBA3aHHBIM C eFO POTOPOM. | 


Y See Ls 


Lid caer bnid a laa =(), lig maar Unig oo bag == 0; (7 

Ys3eun 2: 
ina + leq COS (St — 419) + fog Sin (so,t — Qe10) =0, 
ing — leq SiN (St — 9519) ++ dog COS (S4t — 4519) = 0. 


| Cle: 
Bs = —Feaiaa oe (—Laalaa + Malay + Moning) — (— Losing + Minien)on, 
Meg = —TPegiog + “. (— Lgsteg + Mralon) + (— Laotea + Myaiag + Mesirg)@2, 
Uop= Ppola¢ + < (—3 = Moiva + Ljoio¢ + Myesire) , (9) 
OS 7 olog ace = Mysiea + Legsiog + Mesias) 
O= Fasten + ar (— a Maetog + Linton) 
JIuuua J: 


Ugg COS (St — 4919) + Ug Sin (swt + 8549) = 
eek aso 
= tha — fataag — Lay ae Lming®1, (10) 
a Uod sin (se,¢ ira Be10) a Usg COs (se ,t SEX 8210) ed 

di 

5 ag ‘ 

S Ugg — Valag — Day <7 | ra Latna®,. 

Takum oOpasoM, MbI momyuMiH 20 MMHeHHBIX ypaBHeHHit c 20 HensBect- 
“HIME: U1d> Uyqr begs lig, lif, lig, lin Uod, Ugg, lod, bogs lof, log, lohs vp 
tng Lipd> lipgs tnd» tng U3 20 ypaBnenult 4 yucdbepenuMaibHEIx ypaBHeHua 
(8) u (10) cogepxaT nepvoguueckvHe KosdpPulveHTE, a 4 ypaBHeHua (7) u (8) 
“ABJIAIOTCA asIreOpanyecKuMu. CyMMapHbiii mopa- es 
OK cuctembl qudbbepeHivanbHbIX ypaBHenuit La Log 
pape 16. Pay HeM3BecTHBIX (ind, ing, Ura, Uyg 
M Jip.) BeCbMa mpocTo MOxHO HcKOUNTD. IJo- 


JIyueHHaA cHcTeMa BNOJIHe JOCTyNHa WIA pe- tava bavg 2 
WeHHA Ha MallIMHaX HeMpepbIBHOrO CueTa COOT- os 

BETCTBYIOUIMX THMOB H, KOHCYHO, Ha MallIMHax 

Juckpetuoro cueta s06oro TuMAa. Cra tig | 

| Orcioja 3aKo¥aeM, 4TO ypaBHeHHA JIA pe- 

‘XKMMa YCTaHOBMBINerocd aCHHXPOHHOrO xoOja B Puce. 2 


-CHCTeMaX, HMCIONIMX {Be HW OOJIbIIe CHHXPOHHbIX 

-MAIUMHBI, BCer ja OyAyT coxepxKaTb NepHosMyeckue Kosppuunentpl. Pewenua ux, 
T. @. BbIPAKeHHA JIA TOKOB H HallpsAKenui, MpeycTaBaATca OeCKOHeYHbIM pxAJOM 
‘TapMOHHK, YACTOTLI KOTOPbIX, KaK W3BeCTHO, MOXKHO YyCTaHOBMTb HM H3 avie- 
“MenTapHrx cooOpaxkeHH, pa3slarad KaxK4Oe H3 MyJIbCHPyIOWWMX MarHHTHbIXx 
“Moule, BOSHMKAaIOWIMX B OMHOOCHBIX OOMOTKAaX (BO3Oy2KJeCHHA H YCIOKOMTEJIb- 
HBIX) CHHXPOHHbIX MAalHH, Ha [Ba MOA, BpallajouMxcA C YaCTOTOH MyJbca- 
{MH B MpOTMBOMOJOKHbIX HallpaBJICHHAX OTHOCHTEJIbHO STHX OOMOTOK. 

Ecam 3amenutb CI'2 cuctemoi OecKOHeuHOH MOLHOCTH (pvc. 2), YacToTa 
-HalpsxKeHuA KOTOPOH ,, TO 3afjaya CyMlecTBeHHO ynpocrutca. Ypapnenns (8) 
u (9) ormagatoT, u6o B y3sie 2 CHCTeMa OeCKOHeYHOH MOULHOCTH MO eprKU- 
“BaeT MOcTOAHHOe HalpsxKenne. IIpu 9TOM, Kak ykKa3aHo B (*), HY2KHO MOJIOKUTS 


sg 0) Wigs —U = Const; (11) 


Torga ypaBHenua (10) nepenuutytca B Buse 
: di ng : 
U sin (se,t aan 9210) = Ud — alana — Lay ae i Lantag1 


di 
. 11g : 
U cos (Sw ¢ 810) Sig ae ag Ln wie Dagtad®@y. 


(12) 


B 93TOM YacTHOM Culy¥ae MbI HMeeM 13 JIMHelHDIX ypaBHeHul (5), (6), (7) 
u (12) c MocToaHHbIMH KosdpPHUMeHTaMH, COofepxallkux, ecTecTBeHHO, 13 He- 
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W3BECTHBIX (PyYHKUMH: Uyg, Urq, bids tig, Lig, digs tins tara, tmgs lipds lipgs Inds 
ing. M3 nux 2 ypaBHeHua sBuIsnioTcA allreOpanyecKuMH. CyMMapHbIH mopaqoK 
MOJYYeHHON CHCTeMbI JudbepeHIimaIbHbIX ypaBHeHul papen 11. 

Urax, B Culyyae CXeMbI, COCTOAIeH H3 OHOrO CHHXPOHHOrO reHepaTopa, 
CBASaHHOrO JIMHMeli Mepeyqayn c wWMHaMHM GecKOHeYHOH MOUIHOCTH, AuddepeH- 
UMaJIbHble YpaBHeHHA JIA peyKHMa YCTaHOBHBUWWerocH aCHHXpOHHOrO xoOj,la 
MepHowMyecKuX KoOs*PPHIUMeHTOB He COsepxKar. 

PexUM yCTaHOBHBIUerocAd aCHHXpOHHOrO XOjla OyAeT ONHChIBATbCA YaCTHbIMi 
pelleHHemM STOM CHCTeMBI JIMHeMHBbIX LudpepeHMasIbHbIX ypaBHeHHH. Jlerko BH- 
eTb, 4YTO IPH 93TOM BCE TOKH MH HallpsxKeHHA OyyT MMeTb, KpoMe IIOCTOAH- 
Holi cocTaBusmiomleli, ene WIeHbI Bua Aym Sin (S@,t ++ &) H Agm COS (S@,t + %). 
Tlepexoaa m0 u3BecTHBIM (bopMysiaM oT cocTaBumioulHx d, q K (pPasHbIM TOKaM 
M HallpsxKeHHAM 


ig = Re {ise} = Re {(ina + fing) ett}, (13) 


MOJyuuM, ¥TO, HampumMep, ToKH B craTropax C//, A/I/J wu aunun J] OyAyT 
MMeTb COCTaBJIAIONIMe C YacTOTaMH 0, (1 —Ss)@, H (1 +5S)), 4TO MOXKHO 
YCTaHOBHTb HM HeMocpefCTBeHHO, HCXOAA u3 (:pH3HYeCKHX CoOoOpaxKeHHi. | 

| 
| 


MockosckHit SHepreTHueckHit Iloctynusio 
MHCTHTYT 29 I 1958 


UWHTHPOBAHHASH JIMTEPATYPA 


1C. B. Ctpaxos, Ownextpuuectso, Ne 7 (1957), 7A. A. Popes, Tlepexogusie} 
mpoleccbl CHHXpoOHHOH MawiMH, 1950. %C.B.CtTpaxos, Tp. Mock. 9HepreTHu. HHCT., 
B. 14 (1953). *C.B.CtTpaxos, Onextpnuectso, Ne 6 (1954). 5 T. Jlau6 1b, Teopus 
CHHXPOHHOM MallIHHbI MpH MepexoAHEIX Mpoleccax, 1957. 
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Aoxnage Akayemun nayr CCCP 
1958. Tom 119, Ne 6 


XHMHA 


Unen-Koppecnonyent AH CCCP K. A. AHJ[PHAHOB u A. K. JABATOBA 
CHHTE3 KPEMHMMOPrAHHYECKHX COE MHEHHN, 
COJEP)KAUWIHX METAKPHJIBHY!O FPYNNY 


B pasBuTve paHee MpOBeeHHbIX HccIefoBaHHh (1) B HacTrosmem cooOute- 
‘HH ONMCHIBaeTCA NOMyYeHHe HOBbIX KPCMHHMOpraHHyecKHX COeMHeHULi, Cojep- 
) KalwlUX MeTaKPHJIbHYI0 Fpyny B yreBOLOPpOAHOM pasnKaule y aTOMa KpemuuA,— 
‘MeTaKpHJaTMeTHJIAJIKOKCHCHIaHOB H MeTaKPHJIbHbIX COeMMHeEHHM — TpH-, TeTpa- 
‘@ lentTacuoKcaHos. MerakpvulaTMeTHJaJIKOKCHCHJaHbl MOyYeHb! MO CxeMe: 


—KCl 
CICH2Si (OR),_, + CHa = C (CHs) COOK ———> CH: = C (CH) COOCH; Si (OR), 
(CHs), (CHs), 
rye R =— C2H;, CRE an= De A 0. 


—n’ 


TaOmuna 1 


CBokicTBa MOJIYYeHHbIX COePAMHEHHHM MpecTaBJeHb! B TaOa. |. 
| MR Bpomu. yucw10 Si, % 
| pee glee = see 


T. kun. np 20 20 
@Popmy Jbl 5 MM pT ad a) 
| cEn)ncG Halig. | BbIU. |Halig. | BHIZ. |Halig. | BHIU. 


“CH,=C(CH;) COOCH2Si(CHs)20C2H, | 72—73 |0,9421/1 , 4300/55, 4955, 38} 7 
‘CH2=C(CH;)COOCH2Si(CH;)(OC2H;)2}_ 97—98 |0, 9753/1 , 4260/60, 88/60, 94) 6 
'‘CH;=C(CH,)COOCH2Si(CH;)20CsHs | 86—87 |0,9263/1 , 4320/64, 75/64, 43} 6 

5) 
4 


8 | 79,2 |13, 95/13, 80 
WNGO 2A OU OF, 
3) (9) SAO Bete 2A i) 
8} 55,6 |10,14) 9,72 


‘CHz=C(CH;)COOCH2Si(CH;)(OC.H5)2}_ 126—127|0, 9458/1 ,4345)79, 40/79 , 38) 54, 
,9|46,2| 8,32] 8,09 


‘CH, = C(CH;) COOCH2Si (OC.Hp)s 144—145]0, 9610|4 ,4870}94, 05|94, 28 


Jina MosyueHuA MeTaKPWJIbHbIX COeCAMHEHHH Tpu-, TeTpa- WH MeHTaCHIOKCaHOB 
Obilla UCCIeELOBaHa peakWuA TeTepOPyHKUMOHAIbHOM COKOHJeCHCAaHH BHITNeyKa- 
S3aHHbIX aJIKOKCHCHJIaHOB C JHMeTHJMaleTOKCHCHJIaHOM WH MpokykKTaMu ero rHuy- 
poulv3a, a TaKxXKe C TPHMeTHJalleTOKCHCHJIaHOM 10 yYpaBHeHHsIM: 


4) 2CH, = C (CH3)COOCH2S i(CH3)20C,H; + CHsCOOSi(CHs),0COCH3 — 


CHs CHs CHs 
C,H,OSO,H [_ | “ | 4 ef 
oe CHa CGH) GOOCH SLO.Si 0 SICH, OCOCICHp -=CH st 96H, COOC.H, 
eget teat 
CH CH CH 
2) 2CH, = C (CH;)COOCH,Si(CHs)20C2Hs -+ CHsCOOSi (CHs)2[ OSi(CHs)2],,OCOCHs — 
C,H,OSO,H 


~s CH, = C (CHg) COOCH,Si (CHs)2[OSi(CHs)2],,, OSiCH,OCOC (CHs)= CH2+ 
+ 2CHsCOOC3H;, 
Tye n= 1 unu 2, a m=2 nan 3. 
3) CH, = C (CHs) COOCH2Si (CHs)(OC2Hs)2 + 2CHgCOOSi(CHs)3 > 
C;H, SO,H 


"> (CHs)3 SiOSi (CH) OSi (CHs)3-+2CHsCOOC,H; 


| 
CH,OCOC (CHg) = CH, 
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Ilpu u3yyenuu peakiluu rerepopyHKUHOHabHOH COKOHAeHCalMA ObIIO Haii- 
JeHO, YTO peakIMA MerkO MpoTekaeT C OOpasoBaHHeM MeTAKPHJIbHBIX coeqHHeHHi 
CHJIOKCaHOB HM BbIeeHHeM STUJallerata Mp Temmepatype ~20°, ecm B ka4ye- 
CTBe KaTaIu3aTOpa HCIOJb3OBaTb STHJICEPHY!O KUCIOTY, COMepKalllylo He MCHee 
2 pec. % Bomb! (CUnTaA Ha OOmee KOMMYECTBO pearupylOul4X KpeMHHHOprannye—— 


Ta6muna 2 


BpomHoe <= 
2 ¢ MR Hone Si. % 
Sous 20 | 20 — hia 
© Stes ds d 
a Se: ee naiig. | perm. |uatig.|ppr. | natty. | Bera. 
HEAD 
CH,),SiOSi(CH,)OSi(CH 90—91 |0,9170/1,4150} 87,39 | 87,46 | 49,1 | 50,0} 26,00} 26,23 
) 
CH,OCOC(CH;)=CH, 
CH; ae 
| 
CH,=C(CH;)COOCH2Si [OSi],CH,0CO 147—148 |0,9862/1,4390] 107,36 | 107,20 | 78,6 | 79,2 | 20,59 | 20,82 
Renal | 
CH,CH,CH»=CCH, 
‘ee GEIL AGEs | 
lal | 
CH2=CCOOCH,Si[OSi],CH,0CO 162—163 |0,9953/41,4360] 125,45 | 125,84 | 65,5 | 67,0 | 23,52 | 23,43) 
| | 
CH,CH, CH;=C—CH, 
CH CH,CH, 
| a 
CH,=CCOOCH,Si[OSi], CH,O0CO 177—178 |0,9941}1,4330| 144,30 | 144,48 | 57,3 | 57,9 | 25,10 | 25, 36) 
I | | 
GHCH,CHy=C_—CH, | 


CKUX CoequHeHHH). CBolcTBa NOJyYeHHbIX CoeAMHEHHH MpecTaBJieHbl B Taw. 2. 
Iloqpo6Hoe onmucaHve CHHTe30B MOLY WEHHBIX HenpeebHbIX KPeMH HH Opra- 
HHYeCKNX COCMMHeEHHM u3araeTCA B [pyro cTaTbe* . CuHTesupoBaHHble Me- 
TAKPWJIbHbIe COCAMHEHHA H3yyaIOTCA C IeJIbIO noy denna kK PpeMHUHOprannue- 
CKHX MOJMMepoB, a TaK2Ke OJIOKMOJHMepOB. 


QOKCNECPUMEHTANBHAA WacTsh 
TlomyuveHuve MeTAKPHMATMETHAANKOKCHCHMAAHOB. 


B aproksiaB, emKocTbio 150 Ma, 3arpyKadlacb peakIMOHHaA CMeCb, COepxKamas 
0,26 Mot XIOpMeTHJaIKOKCHCHIaHOB: 38,1 Tr XJIOpMeTHJIAUMeTHJISTOKCHCHJIaHa, 
45,5 r xsJIOpMeTHJIMeTHJIAMaTOKCHCHIaHA, 45,0 r xXIOpMeTHIAUMeTHJIO yTOKCUCHIa- 
Ha, 09,6r xslopMeTHIMeTHI M6 yToKcucuana wm 74,1 r XJIOpMeTHJITpHOYTOKCHCHa- | 
Ha, 37,2 r(0,3 Moa) MeTakpuslaTa KaJiua, OT Meu (B Bue NOpourKa) HO,3r rugqpo- 
xuHoHa. ABTOKJIaB, IPH BpalwjeHHu, HarpeBasica mpn 180° B TeyeHue 3,5 yaca.. 
Tlo oxwaxKeHuH aBTOKaB BCKPbIBaJICA, PeaKIL[MOHHaA CMeCcb OpICTpO (busiprpo-. 
Balacb Jind oTfeseHua KCl uw HempopearupoBaButero CHe=C(CHs)COOK,,. 
mocuie Yero MOsBeprasach BaKYYMHOM pa3sronke. OrOupadach dpakwua, KUMA- 
lad B ee 3° (Ha 1° Bolle H HM2Ke COOTBETCTBYIOMNIUX TeMMepaTyp, yKa- 
3aHHbIX B TaO. 1). MerakpuiaTMeTHOyTOKCHCHJaHbl MOXKHO NOyyaTb U mpa 
HarpeBaHHu B OObINHDIX YCJIOBHAX IPH TemMMepaType KHMeHHA peakIHOHHOW 
cmMecH B TeyeHHe 2 uac. Brixon 30%. | 

Ilonyueuue 13-RumMmMeTakpunaTMeTHUATeKCaAMeETH I- 
TpucuHAOKCAaHA, 14-RumMeTakKpuNaTMeTHUAOKTAaMeTHA- 
TeTpacH I.0 KC aH a; 15-umMeTakpusdatTMeTHaAReka- 
METHAMeC€HTACHAOKCAHA H 2-MeTAKPUNAATMeTHATLen- 
TaMe€THATPUCHAOKCAHA. PeakIMOHHad CMech, cofepxKamsan 12,1 7 
(0,06 moma) mMeTakpHaTMeTHJIUMeTHJISTOKCHCHIaHa M COOTBETCTBeHHO 4, ‘4 r 
7UMeTHJIMalleToKcucniaHa, 6,25 rr _ 1,2-quallerokcurerpameruJiqucuoKcaHa 
(a2 1,0232, n° 1,4010) nan 8,1 ie pees J\MalleTOKCHTeKCaMeTHJITPUCHIOKCaHal 


* Hanpapseno B xypHant «M3pectua AH CCCP, Orgenenne xumMuyecKkHX Hayky». 
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(42° 1,0131, n%0 1,400), unm peakiwMoHHasicmecn, cofep2Kamsast 11,6 r (0,06 moma) 
MeTak PUJlaTMeTHJIMeTHIAMSTOKCHCHIaHa, 28,8r(0,12 moa) TpuMeTusalleToKcHcH- 
JlaHa, MOMeLalacb B KPyrIOMOHH y10 KOIOOUKY, EMKOCTHIO 75 MJI, CHAOXKEHHYIO Me- 
XAHHUeCCKOM MellaIKOM, TePMOMeTPOM, KalleJbHOM BOPOHKO H XOJOLWJIbHUKOM. 
K cmecH MIpH NepeMewMBaHHH HW OXJlaxKLeHun KONOOUKH BOOM mpuOaBssIOCE. 
M0 KalliaM, B TeyYeHHe 10—15 mux., 5 unu 10 Bec.% (aa MOMyyeHHA 2-me- 
Tak pHaTMeTHJITeNTaMeTHJTPHCHOKCaHa) STHJICepHOH KUHCJIOTbI, COepxauielt 
2 Bec.% Bobi. Ilo okoHUaHHH NpPMIMBaHUsA STHICepHO! KUCHOTHI peakWMOHHaA 
CMe€Cb paccylawBaylacb Ha [Ba CJIOA, MepeMellMBaHMe mpeKpalllaiocb 
CMECb OCTABIANACb CTOATb Ha 48 vac. up Temnepatype ~20°. Ilo oxonuanuu 
BbIJepIKKH HUKHAHH COM (STHJICepHaA KHCJOTAa) OTJeIAICA MpH NOMOMLM eH- 
TeIbHOH BOPOHKH. OcpupHbI coli HelirpamusoBasica NaHCOs, nocae vero noz- 
Beprasicd pa3sroHKe. Buauasle OTTOHAJICA STHJalleTaT, a 3aTeM OCTAaBLIMicH 
NpOAyKT Neperousasica B Bakyyme. IIpu pasrouKe coOupamucb PpakUun, KHMAWLeE 
NpH TemMMepaTypax, YKa3aHHbIx B TaOm. 2. Bprxon 25—33%. 


Tloctymuvio 
11 II 1958 


LWHMTHPOBAHHAS JIUTEPATYPA 


1K. A. AHgQpuauHos, H.C. Jle3Hos, A. K. La6arosa, M38. AH CCCP, 
OXH, 1957, 459. 


Ser SS 
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HoKknaayoer 


Ankawemun wayr CCCP 
1958. Tom 119, Ns 6 


XHMHA 


10. B. KPIOKOB, A. H. BALIKHPOB, B. K. BYTIOPHH, JI. fr. JIMBEPOB 


u H. Jl. CTEMAHOBA 


O EXUHCTBE MEXAHH3MA CHHTE3SA YIPJIEBOXOPOOB 
H KHCJIOPOJACOAEP)KALIHX COEAHHEHHKM 3 CO HH, 


(ITpedcmaseaeno axademuxom A. B. Tonuuesoim 26 XII 1957) 


Uccneqopateiamu, padorapuiumu B OOmacTu cuHTe3sa 43 CO u Ha, mpeqvo- 
KeHbI pasJIMUHble CXEMbl M€XAHH3Ma CHHTe3a, COrIaCHO KOTOPbIM OOpa3s0BaHUe 
-yruleBOAOPOAOB, C OMHOM CTOPOHbI UW KHCTOPOACosep*KanxX CoeqHHeHHU—c Apy- 


S 


& 


Ss 


e Uo Co & 
Yenepodnoe suena 


Ydenwnaa akmubuocmo 6 umnfmun wa tme Bald, 
Ss 


“Puc. 1. YqenbHadt akTHBHOcTb yT- 
epoqopoyos (a) u cnupTos (6) B 
3aBHCHMOCTH OT yrlepoquoro 4Hc- 
Jia (OMbITEI C OyTaHOJIOM yAebHoli 
akTupHoctu 780 umn/MuH Ha | mr 
BaCOs), /—kKouueHTpauua 6yTa- 
Hola 0,04 06.%; ycnoBua CHHTe3a 
150 at, 200°, o6bemHasx cKOpocTb 
1CO+2H:2 pasya 2000 4ac.-’; 
yelbHaH AKTHBHOCTb Ha_ BBI- 
xofe H3 peakTopa: OyTaHosa 
386 umn/MuH, CO2 3,8 umn/Mun, 
CO 0 umn/mux); 2 — KonueHTpa- 
ua OytaHoma 0,1 06.%; yeuo- 
BHA CHHTe38a: 90 aT, 160—180°; 
oObemHaad ckopocts 1CO + 4H2 
papHa 500 yac.—!; ynenbHas ak- 
THBHOCTb Ha BBIXONe H3 pe- 
akTopa: OyTaHoma 460 umn/MmuH, 
CO2 4,9 umn/mun, CO 0 umn/muu; 
6yTunena 0,15 umn/mun 


> LYKTbI CHHTe3a TipeAcTaBJAH COOOH CMeCcb yr? 


ro, MpoTreKaer MO He3aBHCHMbIM Jpyr or Apy- 
ra peakuwuouHpim nytam (1), Tlomyyenp, of 
HaKO, 9KCIepHMeHTa/buble JanHple (1,°°), Ko- 
TOPbIe MPHBOAAT K MBICIH O cyiecTBOBaH HY) 
onmpeyleseHHOrO eHHCTBa MeXaHH3Ma B HHUA 
poBaHHH Mpollecca CHHTe3a HW B NOCTPOeHH 
yrslepOMHbIX Wenouek asMdpaTHyecKHX CcoesHHe 
Hu u3 CO nog BosyelicTBHeM BOJOposa. 
IlomyueHve mpsmoro 9KCHepHMeHTaJIbHOr’ 
WOKa3aTeJIbCTBa TAaKOFO eHHCTBA MeXaHH3Mé 
oOpa3s0BaHua YyruleBosopoyoB uw cmupToB u3 CC 
u He mpecTaBJAeT BeCbMa CYLICCTBEHHbIN HHTE 
pec. C a9To Wesbio B HacTOAueH padorTe Cutril 
M3YY4eHbI IYTH MpeBpallleHH CNHPTOB B peadib4 
HbIX YCJIOBHAX CHHTe3a, KOra OCHOBHbIe Mpc 


/ JeBOAOpOAOB H cnupToB. MAMKaTopamu moBe- 
MeHua OOpasopaBuiuxcax u3 CO u He cnmpror 
ABIAJIUCb MeyeHHbIe CM OyTaHOu HM MeTaHOW, 104 
OaBIABLUIMeCA KTa3y CHHTe3a B KOMMUCCTBAX, He 
HapylWaroulu4X YCJIOBHH,  CYIeCTBYIOULHX Ha 
MOBepXHOCTH KaTasu3aTopa. | 

OnbiTbl MpOBOAMINCh C M1aBeHbIMH 2*Kevles- 
HbIMH KaTaJIM3aTOpaMH IPH BbICOKHX aBJIeHHAN 
(100—150 ar.) B ycoBuaAx, OOecnedMBatonlH™ 
NOJLy4eHHe MpPHOJMSHTebHO PaBHbIX KOJIMUeCTH 
yruleBOJOpOMOB H KUCIOPOMCOMepxaulUX coeqni 
HeHHH (B OCHOBHOM cmupros). Ilomy4eHHple mpo? 
AYKTbI peak PasfeAINCh Ha yrleBOAOPOsb: 
HM CIMpTbl, a 3aTeM pa3rOHANHCb Ha peKkrudbu: 
KawMOHHOH KOOHKe. Ppakunun oT C, Wo Cy | 
OcTaTKH MOABepralHcb pauomerpuueckOMy aHa4 
JIM3y 10 MeTOAHKe, MPpHMeHABIUeHCA paHee (20)| 


Ha pue. | Qanbt THNMUHbIe pesysbTAaTbI, M04 
JIyYYeHHble MpH MoOaBmenun GOyravosa-1-C! y 
HCXOMHYIO FasOByIO CMeCb. 


B TpuMeHeHHEIX YCIOBUAX OyTHIOBbIM CNupT OONaaer Malo peakItHOHHOH 
‘CocoOHOocTbiO. OcHoBHasd Macca BBeeHHOrO MeveHOro OytaHona (90—95%] 
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MpOXOAWT PeaKUHOHH yt 30HY Oe3 H3MeHeHHA. Bmecte Cc TEM OTUeTIIHBO oOHapy- 
KUBAeTCA, 4TO MeveHbIM (a CJIeEMOBaTeJIbHO, H HeMeUeHbIH) OyTHJIOBBIIi CNUpT 
B Ol|peeJIeHHOW CTeENeHH MOXET MPHHHMATb yuacTHe B OOpa3s0BaHHH KaK BBICUIMX 
CMHPTOB, TaK MH COOTBETCTBYIOUIMX YrvieBoOLOpokos. OHako yebHad aKTUB- 
HOCTb OyTaHOvla M0 BbIXOJe H3 peakTOpa B 93TOM Cilydae COCTaBJIAeT OKOJIO 
400 umn/mMuH ua | mr BaCOs, B To BPeMA Kak YeJIbHbIe AKTHBHOCTH Mocve- 
Ayouax :ppakiuwii — equ! UMITYsI_COB. Irn WaHHble MOKa3bIBaIOT, UTO Me- 
Hee COTOH Jou yrieBoXopoxos Bpiie Ca u crmptos Cs—Cy moro o6pagonatecs 
TIpW yyacTtun OyrTaHowa. 

| Takum oOpasom, OOUHH OalaHc MO pawuoakTHBHOCTH HM CpaBHeHHe yeJbHBIX 
AKTHBHOCTeH IPHBOAAT K OMHOSHAYHOMY BBIBOLY, YTO OyTaHO He sABANeTCA 
MPOMe*KYTOUHBIM UPOAYKTOM MPH CHHTe3e yrvleBOJOPpOLOB HM KHCOpOL- 
‘Cofep2KalluX COeMHeEHHH M3 OKHCH yrviepoa MH BOOposa Ha TWVaBeHBIXx 
“KeeSHbIX KaTausaTopax. I]pu sTHX OOCTOATeIbCTBAaX HaJIMUHe palMOaKTHBHOCTH 
Kak B yrvleBodopoyax, TaK HM B CMMpTaX (HMeIOWIMX K TOMY %Ke OLMH NopsoK 
‘YebHOH aKTHBHOCTH) MOXeT ObITh OOBACHEHO MPOMeXKYTOUHBIM yuacTHemM He- 
KOerO KHCNOpOcosepxaulero KOMMIeKCa, OOpasyrouleroca, XOTA H B Mawoli 
‘cTeleHu, 43 OyTHOBOrO CIHpTa MpH BsaHMOeHCTBHM C MOBepXHOCTbIO KarTa- 
‘duszaTopa. OToT KOMMIeKC, MO-BUHMOMY, MOsoGeH KOMIJIeKCy ,OOpa3y1onjemyca 
B XoJle CHHTe€3a Ha MOBePXHOCTH KaTasIusaTopa u3 CO Hu He u oTBeTcTBeHHOMy 
3a pocT yrepoqHoH wWenouku. 3 storo KommuseKca OOpasyiorca Kak yrvie- 
BOJOpOMbI, TAK H CMHPTHI, IPH4eM MO Mepe pocra yrslepOMHOM WenOuKH AKTHBHOCTb 
eCTECTBCHHO, NOJIKHA YMCHbIUATbCA 3a CYeT MOCMeOBATeIbHOrO MpHcoeqHHeHUA 
‘HeaKTHBHbIX aTOMOB yrvlepoa, YTO H HaGwIOJaeTCaA B eHCTBHTeIbHOCTH. 

C W3JIOX%KeHHbIX MO3HIHH, AHOMAJIbHO BbICOKHe 3HaYeHHA YAebHOM aKTHBHO- 
CTH aMHJIOBOrO MH TeKCHJOBOTO CHMPTOB CBHJeTebCTBYIOT O HaJIMUMH caMo- 
CTOATEIbHOM BeTBH TpeBpawleHHH CIMMPTOB,He 3aBHCALIeH OT OCHOBHOM sHMHUU 
CHHTe3a. OTH MpeBpaluleHHA, OYEBHAHO, MOAOOHbI U3BeECTHOH peaKIIMH FOMO,IO- 
TH3allHH cnMproB. PawvoakTHBHOCTb, BbI3BaHHad STHM paOM npeppameHun, 
eCTECTBEHHO, pe3KO NajaeT Cc Mepex OMOM OT HU3IerO CNUpTa K BBICIUeMy HM yx*Ke 
HauHHaad C TelTuJIoBOro CHupTa MpakTuyecKH He OOHapyxKuBaerca. 
 Ha6sarofaemas »e aKTHBHOCTb B cnupTax C,— Cy, KaK HM aKTHBHOCTb B yI- 
JleBooposax, uMeer cBoei MpHYHHOM pocr KuCMOposcosepxKawero KoOmMIeKca, 
ABJALOULETOCA OOMIMM PpOJOHAYaJIbHHKOM JIA YIJIeBOXOPOLOB HW CNUPTOB. 

| B onpire 2, Korga KOHMWeHTpallMaA pauoakTHBHOTO OyTaHOua B peaKILMOH- 
HOM CMeCH Obla MOBbIMeHA B 2,0 pa3a (M0 CpaBHeHHt0 C OMbITOM 1), ecrecTBeHHO, 
MOBbICHJIMCh YJeJIbHbIe AKTHBHOCTH BO BCe€X MOJYYeHHbIX PpakUHAX, H B Oosb- 
we Mepe MposxBusucbh nOO0"HbIe peak cnupToB (cm. puc. 1). TosxBuacs 
MaKCHMYyM YJleJIbHOM AaKTMBHOCTH B Wenn c 8 aroMaMH yrviepoja, KOTOpbIH yKa- 
3bIBaeT Ha BO3MOXKHOCTb MpOTeKaHHA Mp OarONpHATHbIX YCJIOBHAX Me?KMOVIe- 
KYAPHOM KOHJeHCalMH CHHPTOB, H B YaCTHOCTH OyTaHOJla, WIM 2Ke KOHJeHCa- 
wun 2 MOBepXHOCTHHIX KOMIJIeKCOB Ca, 

Jleruiparauna 6yraHoua Her B M3YYeHHDIX YCIOBMAX JIMUIb B He3HaUMTeJb- 
HOM CTeNeHH, HMOITOMY HaGsOaeMoe paciipeflesen ve PayMOaKTHBHOCTH He MO*KeT 
ObITh OObACHEHO PeakILMAMH OyTHJeHa, ITO NOATBepKaeTca pesybTaraMu U3sy- 
YeHHA MOBeeHHA OyTHeHa B aHaJlOrH4HbIX ycmoBuAXx (). 

Oco6nili uHTepec, C TOUKH 3peHHA eCJMHCTBa MeXaHU3Ma, TpecTaBAIO u3y- 
ueHHe MOBeeHHA MeTaHOJa B YCOBUAX CuHTesa H3 CO u He, Tak Kak Mocer- 
Hu, pH B3aNMOselicTBUM C KaTaJIM3aTOPOM MO*KeT LaTb OOpasoBaHne, Cojep- 
*Kalee JIMWb OHH aTom C. 

V3 nowy4eHHbix Mp 9TOM aHHbIX BUDHO (pc. 2), YTO MeTAaHOW B YCOBHAX 
CMHTe3a 3HaUHTebHO Jerue, YeM OyTAaHOJ, MOABepraeTcAa Pa3sIU4HbIM NpeBpalie- 
HHAM: OH B 3HaUHTeJIbHOM Mepe pasJiaraeTcA Cc OOpasOBaHHeM OKUCH yruepoya 
HM BOOPOMa, OKUCIAeTCA JO ABYOKUCH yrepowa H MpUHUMaeT yuaCTHeE B CHHTese 
cnupToB uM yraepogopoyos. Ha Gousee 1/,, uacTH BCeX yIrveBOsOpoqoB u 
CIMPTOB MOFIO OOpasoBaTbCA Mp yuacTHH MeTaHowa. Yiembuas palwOaKkTHB- 
HOCTb YIVIeBOOPOAOB MH CNMPTOB C OAMHAKOBOM JVIMHOH IelNM MpakTHYeCKH 
coplajlaeT, UTO MOKa3biBaeT HX OOnIee MPOUCXO*K enue. 


2 
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Omuako HMeeTCad He TONbKO KOMMUeCTBeHHAaA, HO M KaueCTBCHHad PasHHlle 
B MOBeeHHH MeTaHOJIa WH OyTaHoma: pect Ee eh sa 
yuacTHa CHupTa B OOpas0BaHHM YIviepOMHbIX WenoueK. 9 AeJIbHaH tag ae 
HOCTb B IIpokyKTaX CHHTe3a COXpaHAeTCA NOCTOAHHOH HesSaBUCHM 


ui Mepe pocTa (\JIHH 
aJlMOaKTHBHOCTb JIHHeHHO pacTeT IO 
Skat ERM Bed MOJIeKYJIbl. OTO O3HadaeT 


4uTO MeTaHOJI MpHHHMae? 


Me 


> c yuacrHe He TOJIbKO B HHHI 
=< 

ae 400 .S WHUpoBaHHH pocta yrviepod) 
Se SS HOM Wen, HO HU B CaMOM 
SSH JOOS ¥ pocre ee, MHOrOKpaTHO # 
SS &% perypHoO BKOUaACb  E 

ese) : 20° ~ pactyulyio wWenouky. O 
AS S$ Hako cpaBHeHHe y/flevJib 
3S 0S Hoi aKkTHBHOCTH MeTaHOvé 
2 SS (300 | mr BaCOs, 
S< (300 umn/MuH Ha 
EAS lat ea ek - be HW OCTAJIbHBIX MpOyKTOP 
Yenepodnoe weno cuHTe3a (B CpeqHem 44 umm) 


Puc. 2. Yyenbuasa (/) H Monapnaa (2) paquoaKTHBHOCTb MHH) MOKa3bIBaeT TO He 
“yrmesoopojos (a) H cnupTos (6) B 3aBucuMocTH oT yrue- CaM Me€TaHOVJI ABI ACTCH po? 
powHoro uncsa (OMNbIT C MeTaHOJIOM yeNbHOli aKTHBHOCTH| Me€2KYTOUHbIM IIPOAYKTOM, 4 
3000 umn/muu Ha | mr BaCO3;ycopua onpita: 90 atT., 210— HeKOTOpOe NOBep XHOCTHOS 
220°; oOpemHaa cKopocth CO-+ Hs papxa 1600 "ac; coenunenne, cpaBHHTe/bHt 
yHeIbHaA AKTHBHOCTb Ha BbIXOJe H3 peaKTopa: MeTaHOJa : | 
300 umn/mun, COz 75 umn/mMun, CO 12 umn/mun) JerKO OOpasyrollleecA U3 Met 
TaHola. OTOT MOBepXHOCT! 


HbIM KOMIWICKC, MO-BAHMO: 
MY, aHaJIOrHveH HIM Jake UeHTHYeH NepBHYHOMY KOMIVIeKCY, OOpa3yr 
WleMYCA Ha MOBeEPXHOCTH KaTaJlH3aTOpa B XOje cHHTesa U3 CO u He -u oTBer 
CTBeEHHOMY 3a pOCT yrlepoqHOH WenouKH. 

M3 coBoKyNHOCTH MOJIYYeHHbIX JlaHHBIX culekyeT, 4YTO Mpollecchr CHHTeS 
u3 CO u He yriepoqopoyos 4 KUCOpOAcosepxKamHx CoeMMHeHUM B3AHMOCBA3AHb 
YrsueBOLOPOAbI WH CHHPTHI pH CHHTese UX “3 CO un He Ha MIaBJIeHbIX Kele3Hb!! 
KaTaiM@3aTopaX UMelor OOnjero posoHayalbHuka. Tlocnequnii mpelcrapsse 
coOol HeycTOHUMBbId MpOMexKyTOUHLIM KOMMJIeKC Ha MOBePXHOCTH KaTaJHu3a 
TOpa, NOydaeMbIM IIpH MepBHYHOM akTe B3anMOselcTBHA CO u He u uMerontnt 
B cBOeM cocTaBe aTombl C, H u O. Sror npomexyrounpiii KomnueKc (C1) Moxe’ 
KOHeHCHpoBaTEcaA Cc CeOe NOfOOHEIM, OGecneunBaA OOpasoBaHne yrsepos-yrae 
POAHOH CBA3H HM HOBOFO KUCMOPONCOJepKajero MpoMexkyTOUHOrO CoeAMHeHH: 
c AByMA aTOMaMU yIrviepofla Ce. JlanbHetiumi pocr mpoucxofur 3a cuer HO 
CleAOBaTebHOTO MpHcoeAMHeHHA MepBHYHOTO MpomMexkyTOUHOrO OOpasoBaHH: 
Ci K pacTyujHM KommueKcaM Ce, Cs, Ca ut. 2. 


ie CsHe CoH, CsHg CsHg CaHio CyHe 
+H: Wy et PE 
—H,O —H,O —H, —H,0 
CO, aire? Cir gt =u Cues ee tee pe evi ieee G Ee Se 
| +H: { y) | 
CH,OH CoH;OH C3H;OH CsH,OH 


Cielyet yka3aTb, YTO HapsAy C MpelOxKeHHbIM MeXAHH3MOM pocta yrulepor 
HOH WeMOUKM, HeMOCpeACTBEHHO BbITEKAIOMNMM V3 MOJYYeHHbIX SKCHePpUMeHTAaJE 
HbIX JaHHbIX, He HCKJIOUeHA TaK?Ke BO3MOXKHOCTH BKJIOUCHAA B PacryuLy1o Wen 
pearupylouluX C pacTYUIMM KOMIWJIeKcOM MoOviekyu CO u He, eme He CBA3AHHbI 
B Mle€pBHYHBIM KOMMIeKc. BeposTHo, BO3MOxXHO TakxKe COEAMHEHHE MeXxKLY CoGot 
Ooslee KpyNHbIX arperaTos C2, Cs, Cau 7. A., XOTA B U3YYCHHBIX YCOBHAX 9TO 
NyTb pocra urpaer MOMYMHeHHOe 3HayeHHe. Poct aHHol Wenouku user Hempe 
PbIBHO Ha IOBEPXHOCTH KaTaJIM3aTOpa, MOKa B pe3sybTaTe Oouee HIM MeHE 
NOJHOTO THApMpoBaHuA pacTywjero KOMMIeKca HIM ero MepecrpoliKn u KK 
CopOlun He OOpasyercs ycrokunBoe coesquHeHNe — ablerug, cnupt, osedu 
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WIM Mapadpun. YxKe o6pas0BaBlulicA CHMPT MI YreBoxopoy (OnepuH HIM Napa- 
DHMH) He MOTYT CJly2KHTb MpOMexkyTOUHDIM MpoxyKtom. Ho onu MoryT, NOBTOpHO 
;CTY IIMB B KOHTAKT C IIOBEPXHOCTbIO KaTaslM3aTopa, NperepMeTh YKa3aHHble BbILLUe 
STOPHUHbIe MpeBpalleHuA, ryOuHa KOTOPbIX Oyer 3aBHCeTb OT CBOHCTB KaTa- 
IM3aTOpa MH ycJloBul CHHTesa. CnupTbl MpH 9TOM MOryT Takxe YaCTHYHO Mepe- 
(OMMTb B TOT MpOMe%KyTOUHBIN KOMIVIeKC, H3 KOTOPOTO OHH OpblvIH O6pas0BaHbl 
IpH cHHTese U3 CO un He. B Tot Mepe, B KakOlt CHMpTbI MOryT reHepHpoBaTb 
TOT MIPOMeEXKYTOUHHIM KOMIVIEKC, OHH OyyT BKJOUaTbCA B WeNM, pacryuyHe 
1a MOBePXHOCTH KaTaJIH3aTopa. 


MactutyT Her Tloctynusto 
AxkallemHuu Hayk CCCP 24 XII 1957 


UMTHPOBAHHAS JIMNTEPATYPA 


1T.Cropu, H.fTomaam6ukx, A. AHZepcon, CuHTes yrnepoxopo B M3 OKHCH 
repoda u Bogopova, WJI, 1954. * F.Fischer,H.Koch, Brennst.-Chem., 18, 428 (1932), 
»S.R. Craxford, Trans. Farad. Soc., 35, 946 (1939). 4G.D.Graves, Inb,and Eng, 


Bem., 23, 1381 (1931). ®* P. K. Frolich, D. S. Cry der, Ind. and Eng. Chem.; 22, 
051 (1930). §® H. Pichler, K. H. Ziesecke, B. Trager, Brennst.-Chem., 31, 
161 (1950). 7 J. T. Kummer, P. H. Emmett, J. Am. Chem. Soc., 75, 5177 (1953). 
mele Ktmimer, W.B. Spencer, Hi oH. Podgurski, Pw Emmett, J. Am 
them. Soc., 73, 564 (1951). ® D. Gall, E.. J. Gibson, C. C. Hall, J..Appl. Chem., 
», 871 (1952). 1°10. B. Kptwxos, A.H.Bamkupos uap., XHM.H TeXHON. Ton. H 
acen, 6, 26 (1957). 4410.5. Kpwkos, A. H. Bam xKkupos # ap., M3. AH CCCP, 
DXH, 1958, 642. 
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Jlonuangn Akayemun wayk CCCP 
1958. Tom 119, N 6 


XHMH, 


VW. H. JIEMEWWKOB, H. H. POMALIEBA u B. K. COJIOBbBEB 


0 KAJIMEHOCHOCTH COJIAHbIX OTJIOQKKEHHH TYBbI 


(IIpedcmaeaexo akademuxom H. H. Yepnaesoim 14 1X 1957) 


Ha teppuropuun TyBHHCKOM aBrOHOMHOM OOacTH MMelIoTCs COMAHbIe O3eP 
mM MCTOWHHKH HM H3faBHa U3BeCTHO CO/AHOe MecTopomseHue Ty3-Tar (ComnH 
ropa), pacnoulox%KeHHoe B Mpesropbsx fOxKHoro CKOHa xpeOta 3anaqHnm Tas 
uy-Outa, B 160 KM 1oro-samaquee r. Kpisbit (puc. 1). | 
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Puc.1 Cxematuueckast kapta TyspuucKoli ABToHomuoil o6macTu. a — coms- 
Hoe MecTopoxKeHHe, 6 — COJAHbIe H CASOMHHepaH30BaHHbIe O8epa: 1 — 
Xax, 2— Yanpip, 3— Xagpu, 4— Cpatuxopo, 5 — Kau-Xonp, 6 — 
Hyc-Xonp I, 7 — [lyc-Xonp I, 8 — Kax-Xonp II, 9 — Iapa Hyp, 10— 
Amaurelijpin-Xomb; _@ — BLIXOMbI COJIeHbIX HCTOUHHKOB MO CeRepHoMy 
ckloHy Xp. TaHny-Ona: // — na p. Xypereya, |J/2 — Ha p. Tyctyxem 


B autepatype MeloTca WaHHbie 10 HEKOTOPbIM O3epam TyBbI H COuAHO 
MecTopox eH mio Tys-Tar (*~*), OGc1eoBaHUe COJIAHBIX O3ep HU COeBbIX OTWIO 
HHH TyBbI ObWIO HaMM MpoBeyeHO BrepBble B 1953 r. OusuKo-xuMuuecKaA NX 
PaKTePHCTHKA COMAHLIX MU CAOOMMHePasIH30BaHHbIX O8ep TyBbl Oblia laa Ha 
B padore (°). B qaHHol crarbe MbI JaeM XapakTepucTHKy COMAHDIX OTJIO?KeH } 
Tys-Tar, oOpanjaa oco60e BHUMaHHe Ha KaJIMiHbIe u Apyrue conn MOPCKQ 
Tuma. 

Conaubie ormoxkenua Ty3-Tara cBa3aHbl ¢ CynecTBOBaHHeM MOpCKHX 6 
CeliHOB Ha TeppuHTopuu TyBbl B BepXHecuJlypulicKHi HW HHPKHELeBOHCKHH reowon 
weckuve MepHoybt (puc. 2). OOmaxA MOuIHOCTh COMeHOCHBIX OTIOX%KeHHH Ty3-Ta 
cpbiine 300 m(°). Comeppie niactb! Ty3-Tara, 3ameraiomme nox yruom 40—4é 
11:56 


a2 


| 
| 


BHIXOAAT Ha NOBepxHocTb. Ha mecropoxkJeHun H3aBHa CyuecTByer Mpombicest 
MO WoOblue KaMeHHOH COM H MMeeTcaA pA Kapbepos (BbIPaGOTOK) ryOuHOL WO 
3—5 mM. Hamu Opin o6ceMoBaHbl MacTbl COMM, BbIXOLAMHe Ha MOBePXHOCTh, 
M oToOpaHb! NpoObl WIA ucceqoBanusa. B verbipex macrax coub Ceporo uBeTa 
‘WH JIMWb B OXHOM CpejtHem 

Mulacte Hapsay c cepoi 

COJIbIO HMeJIHCb poco“ Kase 
po30Boro, eer ts terested IN 
Toro HH MACO-KpacHoro 


wyBeTa (MOUIHOCTh mMpo- ? amily ntl 

coek 3— 10cm). Mogo6nas oe TT i xes 

OKpacKa couIM Xapaktep- nt i ? 

Ha JVWIAX MpHpOAHbIxX Ka- | i if 
JIMMHBIX Covel. Me a ALK. || y cv | 
_ lpm xumnueckom uc- pruners 1Pinit 7 
CeOBaHHu Mmpoo couelt, sceecostietee MUU Il sacl 
OToOpaHHbIX U3 9THX Mpo- ee Ne “ty 
cmoeB, HaMH ObWI0 O6Ha- 4 Es eared 
Py2KeHO 3HaUHTeJIbHOe KO- © rrigertee. ait i 
‘jiayecTBoO xulopucroro Ka- ell Sen, ed 
musa (0 65%). ; ee tee 

8B ta6a. | mpuBeteupi Des Kupius-Hyp 


|-XuMHYeCKHe aHaJIH3bl He- 
; 


KOTOPBIX OOpa3OB KaJIHH- Pye. 2. KapTa pacipocTpaHeHua MopcKHx 6acceliHoB Ha 
“HBIX covleH, B3ATHIX B Cpeyq- Tepputopuu Tysb 4B Mpuueraomux palionax. / — pepxHe- 
‘HEM Kapbepe. Kak BHHO CHJIypHicKult MopcKoH Oaccelih, 2 — HM2KHeeBOHCKOe Mope 
M3 aHaJlH30B, OOpa3Libl Co- 

JieH MpeCTaBJeHbl CHJIbBHHHTOM C OOJIbIIMM COfep2KaHHeM XJIOPHCTOrO Kaus. 
B cpa3su c OOHapykeHvem Oombuioro cofepxKaHHA XJIOPHCTOrO KasA B He- 
KOTOPHIX OOpa3ilax COJleH, OTOOpaHHbIX B COJeBbIX MvylacTaxX MeCTOpO*KeHust 
Ty3-Tar, Hamu OblIM MpocmMoTpeHbI KepHb! COseH, UusBeueHHbIe B 1951 r. Topxo- 
TeovloruyeckoH SKCHeMUMeH 43 CKBa2%KHH, MpoOOypeHHbIX Ha MeCTOPOK]eHHH 
Tys-Tar. Baio orodpaxo 100 mpo6 come u3 8 CKBaxKHH C pas IMUHbIX riyOuH 


Taourwitay 4 


KCI b Cl NaCl | CaSO CaCl re CymMa 
BUl2 a aSO, aCl, | HepacTB. i 
Os S. "|B Bone ss ae Oxpacka covet 
B BeCOBbIX NpOueHTax 
74 65,63 Per [AW SI0) | Biss) = 4,09 |97,59] Jlumonno-xe viTan 
71 43,94 Oneouoz Zon. oa Onda 1,39 |99,34] Msaco-Kpacnaa 
70 10,09 = |WAA) Ones |) Opie 15,08 |98,98} Posopas 


O6ujuh Mpocmorp cOxXpaHHBIIMXCA KePHOB MOKa3aJl, YTO HapAy C KaMeHHOK 
COJIbIO Ceporo IlBeTa, HMeIOTCA KePHbI C BKJIOUCHHAMH COJIeH %XKevsITOrO, Pposo- 
Boro H Kpacuoro uspera. Myorne KepHbl, B OCOOCHHOCTH HMEIOLIHe PO3OBY10, TeM- 
HO-KpaCHy!0 WM 2KeJITyIO OKPaCKy, CHJIbHO Pa3MBITHI, BePOATHO, B pesyJbTaTe 
TIPOMBIBKM CKBaxKHH B Mpolecce Oypenua. Kamuiuble M MarHueBble COM MOF 
ObITb B 3HAYMTEIbHOM CTeMeHH BbIMbITHI H3 COJIEBbIX KEPHOB. 

Kak noKa3aJIM JaHHble XMMMUeCCKHX aHaJIH30B, HaWOoulee KaJIHeHOCHbIMH 
ABJIAIOTCA KePHbI Coleli u3 cKBaxuH NeNe 7 uw 8 c rayOnubl or 15 fo 105 Mm. Co- 
Jlep»KaHue XJIOPHCTOPO KasA B OTIe/IbHbIX OOPasllax, BSATbIX 43 KepHa, MOCTH- 
Taer 16—39%. t 

Huke npupefeHbl XHMM4eCKHe aHaHSbl KaJIMCHOCHBIX BKJIIOUCHHA B KepHax 
come u3 cKBaxkuH NoNo 5, 7 u 8 (Tabu. 2). 

Kamniiuble coum B 9THX OOpa3zlax MpeACTaBJIeHbI B BUe CHJIbBUHUTA, TaK Ke 
KaK H B OOpasiax, OTOOpaHHbIX HAMM B COJIeBbIX MJlaCTaX, BbIXOMAMIHX Ha M0- 
BepXHOCTB. 
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oOHapyXeHO SHaUNTebHOFO COMepKaHUA KaJMHHbIX COJIeH B KepHaxX BepOATH 
BCJICICTBHe TOO, UTO aHaIH3 CpequeH MpoObl mpousBosMIcA Oe3 MeTaJbHbl 


Heo6xoxumo ormetuTb, 4TO TopHo-reoorMyueckol SkCMeAMIHeH He ot 
UCCIeLOBAHHH OTeIbHbIX OOPasIlOB HW KaJIMeHOCHBIX BKJIOUeHMH. | 


TaOauna 2 


OcraToK 


f KCI | NaCl | CaSO,| CaCl, | MgCl, HepacTB. CymMa 
eee ee Tay6uHa BM B Bose | Comer | 
2KHHBI 
B BeCOBLIX MpolweHTax 
187 8 NG, H—Uis3, || 9-19) |) Sein ats |) OZ80) |) Wyle! “- 1,47 98,79 
189 8 23, 30—24,30|) 1,98195,72) 0,50 | 0,03 — 0,45 98 , 68 
180 7 59,1—68,8 |416,24|77,27)| 1,06 | 0,32 — 4,26 99,12 
183 7 90; 710050} -35,.7:7169,42)1-0546 | 4,69 | 1,26 Miao 94,15 
185 7 100, 1—106,5 | 2,551 44,00) 5,85. | 0,410 — 46,21 98,71 
174 5 38, 2—40,2 4,83 | 96,23| 0,38 | 0,08 — 0,73 99,25 


TlouyueHHble aHHble 3aCJly2KHBaloT, KaK HAM Ka2KeTCA, BHHMAHHA H M03B0-} 
JIMIOT CTABHTb BOMpOc O Goslee eTaIbHOM H3Y4eCHHH COJIAHbIX OTJIOXKEHHH MeCTO-> 


poxyenua Ty3-Tar c TOUKH 3peHHA BbIABJICHHA 3aslexKel KaJIMMHbIX, MATHHEBbIX: 
HM Apyrux coiled MopcKoro TuMAa. 


VuctutyT o6nieH H HeopraHHyeckol XHMHH Tloctynua1o 
um. H. C, Kypuakopa 5 IX 1957 
AxkaylemHu Hayk CCCP 


WHMTHPOBAHHAS JIANTEPATYPA 


1 B. K. Wuwk ux, Ouepxu Ypauxaiicxoro kpas, Tomek, 1914. * B.M. Jlepuen 
Ko, San. Toc. raqpon. unct., 12 (1935). ? 9. M. My p3aes, Monronmpexan Hapoguas Pec- 
ny6muka, 1952. 4 A.W. JlIepeuxko, JAH, 75, No 2, 263 (1950), *® H.H. JIenemwxKos, 
B.K.Comospbes, H.H.CmMupuosa, M3z. Cexv. cbu3.-xuM. anamu3a, U3q. AH CCCP, | 
27 (1956). °° A. HW. Jliepeuxko, H3z. AH CCCP, cep. reon., Ne 3 (1955). 
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Wornann Akanemun Hayk CCCP 
1958. Tom 119, NM 6 


XHMHA 


A. M. CJIAQKOB, B. A. MAPKEBHH, H. A. ABHY, JI. K. JIYHEBA u B. H. YEPHOB 
. 


NOJTYGYEHWE HEKOTOPbIX TIEPBHYHbIX CNHPTOB 4YEPE3 
AJIFOMHMHHMOPrAHHYECKHE COEXMHEHHSA 


(ITpedcmaeaexo akademuxom B. A. Kasancxum 27 XII 1957) 


B cBxa3H C NOABJICHHeM B JMTepatype (') yKa3aHHA O BOSMOXKHOCTH MOy- 
MeHHA CMMPTOB Yepes OpraHHvecKWe COeAHHEHHA aJIIOMMHHA HaMHM UCCJeO- 
BaJICH KOMINI€KC peaKI[Hii, MOSBOJIAIONINX MpeBpallaTb «-OePHHbI B MepBHy- 
Able CNHPTbI 10 CXeMamM: 


4) R— CH = CH, 4 al H = R—CH,—CH, — al Cy 
2)- (Os > R= CHCHy O— al A) 
3) (II) + H,O — RCH,CH,OH + al (OH), rae al =2/3 Al 


Peakuua | mpoBoyusacb HaMH Ha mMpHMepax 2-merusmentena-1 u 2-9THA- 
*eKceHa-1, KOTOpbie ObIIM MpHrOTOBJeHbI TUMepusallueli mponusena Hu A-OyTH- 
neHa. IlomyueHHble 43 93THX OJe(PHHOB aJOMHHHMTPHaKMIbI, a TAaKKe CHHTe- 
MPpOBaHHbI ApyrHM CNOCOOOM TPHSTHJIaJIOMHMHHH MOLBeprasivCb OKMCJIeHHIO 
O3yXOM B AJIKOFOJIATbI, THAPOJIM3OBaBLIHeCA B COOTBeTCTBYIOULMe CIMMPTHI. 
JMelWHaJIbHO MOCTABAeCHHbIM OMbITOM TO OKHCJICHHIO TPHelMaIOMMHHA Mpu 
IM3KOH TeMMepatType OblIO MOKasaHO, YTO PeaKIMA MpPOXOMMT Yepes cTayHic 
OpasoBaHHA MepeKHCHOFO COeAHHEHUA, KOTOPOe, MO-BHAMMOMY, B pe3YJIbTaTe 
3HYTPUMOJIEKYAAPHOH MeperpynMHpOBKH HJIH B3aHMOWeMCTBHA C aJIIOMHHHH- 
WIKHJIOM MpeBpalllaeTCA B aJIKOPOJIAT aJIIOMHHHA: 


R3Al +O, ~ R— OO — AIR, 
R— OO — AIR, > (RO),AIR ut. Q. 
ua R—OO— AIR, + R3sAl—> 2ROAIR, 4 7. Z. 


Pe3yJIbTaTbl UCCIeqOBaHHA MOKa3aJIM, YTO CMMPTbl MOryT ObITb NOJyYeHbi 
epe3 aJIIOMMHMMaKUJIbl CpaBHHTeJIbHO TIpocTo MH C OCTaTOUHO BbICOKHMH 
sbIXOMamu (60—65%). 

B xkayectBe NOOOUHbIX MpOAyKTOB Ha cTauM NOJyYeHHA aJIIOMMHYUTpHa- 
<MJIOB BCera OOpasy1orca MpOAyKTbl THApHpoBaHHA OseduHOB. Tak, u3 2- 
feTuINeHTeHa-1 oO6pa3yeTca 2-meTHJIMeHTaH, U3 2-9THITreKceHa-1—2-9THIreK- 
‘aH. TMapupoBaHve uMeeT MeCTO, M0-BHAMMOMY, BCJIeACTBHe MIPHCyTCTBHA B 
1KTHBHOM aJIIOMHHHH MeJIKOJMCHepcHoro %Keslesa, Hrpatoulero pOJlb cneludu- 
fecKOrO KatTasu3aTopa THMa CKeJeTHbIX MeTa0B 8-H Tpynmbl mepHosu- 
lecKOH CHCTeMbI 3/IeMeHTOB. CoflepsKaHve 2%ele3a B HeKOTOPbIX OOpasilax 
JHOMUHUA coctaBaaso 12—15%. 

Ilpu qumepusatuu Oyrena-1 Opim0 HalieHo, YTO HeOOXosMMaa TemMepatTypa 
eaKIIMH 3HaUNTebHO BbIe (Ha 100°), 4eM TIpH WuMepHsallun Mponusena. 

Tlpempapurembuble pe3yibTaTbI avalu3a aOrasa MocJle MpoBeqeHHaA TuMepu- 
alluu WoKka3asu, uTo OyTeH-2- B peaKiMio WpakTuyecku He BcTynaer. Hapsagy 
 9-sTuIrekceHoM-1 Bcera UMeeT MecTO OOpasoBaHue reKkceHa-1 (v3 OyTHeHa 
[ TPHSTHaJOMHHUA) H 2-MeTHIMeHTeHa-1 (U3 MpomMieHa, COfepKallerocs B Tex- 
MuecKOl OyTHeHOBOM PpakiuHn). HecmorpsA Ha HasMune 9THX MOOOUHEIX IIpo- 
YKTOB, BbIXOL JuMepa Oytena-1 BecbMa BbICOK (fo 90% or TeopeTH4eckoro). 
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DIKcMNepHMeHTaAAbBHAA YACTh 


Ucxogauble UpoxyKTH. 2-meruunenteH-! Obl MomyyeH MHMe- 
pu3alueli Mponusena B MpucyTcTBMH TpusTHatioMuHUA TO K. Lhursepy (?).| 


Beixod mpogykta ct. Kun. 62—62,5°/760 mm 90% or TeopeTuueckoro, nz =) 


= |,3920; C= 0,6793; aur. Janie (*): 7. Kum. 61,5—62°/760 mM; 129 = 13921; 
d® = 0,6817. 2-srnurekcen-1 Obl NomyueH yuMepu3aineh OytreHa-1. Tpuze-} 


WHaJOMHHN Obl CHHTe3HpoBaH peakiHelH OOMeHa MexX)ly AuMelMJIpTyTbIO) 
WM MeTadlwiMuecKuM aJiomMHHuem (*). TpuaTusasioMHHHH ObIJI MpHroToBJeH H3} 
ffolucTorO STHa MH MarHviiaJOMMHHeBOrO CvIaBa NO BHJOH3MeHeHHOK MeTOJH-} 
Ke, ONMMCaHHOH B AaMepHKAaHCKOM MateuTe (°). AKTHBHbIM aJIOMMHHM MpHMeH AICS! 
B Bue cycneH3un B OeH3une (95—100°) co cpeyHum pasmepom Yacrn, 1—5p*.) 

Tlonyuenne 2atTuarekceua-l. B aprokiaB emxkocrbio | J,} 
CHaOKeCHHbI MeIaIKO, MaHOMeTPOM H 9uIeKTpooOorpeBoMm, 3arpyxkaerca 360 Fr 
TeXHHUeCKOH SyTHeHOBOH (ppakIHH, coxeprxautelt ~40% Gytena-1 u 200—250 r} 
qurpouna (T. Kun. 150—220°), 8 koropom pacrBopeHo 5—10 r TpusTusasOMHH A. | 
Coyep»xkuMoe aBTOKaBa HarpeBaerca MpH MepememmBaHuu Bo 280-—295°. IIpui 
JOCTHXKCHHH ZTOH TeMMepaTypbl HauMHaeTCaA MaleHve aBJeHHA, KOTOPOe Mpo-} 
JlomKaerca B TeveHue 6 vac. Tocie mpekpameHuA NaleHust LaBseHuA aBTOKJAaB! 
OxlaxkKaercsa HM BbIPpyXKeHHbie MpOAYKTbl peaKWHH MOABepraiw4caA MeperoHke. 
B pesyuprare meperonKu momyyaetca 109 r 2-9THreKkcena -1 (90% or Teopern-; 
uecKoro) c T. Kul. 118—119°/760 mm, ni¥ = 1,4150; d18 = 0,7270; MR Boru. 
38,68; MR uaiiz. 38,65. JIur. ganupie (°): tr. Kum. 120°/760 mm, d?°= 0,7270;) 
n} = 1,4157. 

Cuutre3 TpuaTuHaadiomMuuHn a. B uerbipexropsyio kosGy, cHa6 
XKCHHYIO MellaIKOH, OOPaTHbIM XOJIOMWJIbHHKOM, KaleJIbHOM BOPOHKOH MH Ta3o-' 
NowBoLAueh TpyOKoH, MoMentaoT 65 r pacTepToro B NOPOMWOK crviaBa, Ccolep- 
*KaulerO CTeXHOMeTPHYeCKHe KOMMUeCTBA MarHHA HU aJOMHHUA. Peakiwuto npo 
BOAT B CIAaGOM TOKe CyXOro a30TAa, OCBOOO*XMEHHOTO OT KHCOPOa. CosepxKUMOe 
KOJIObI HarpeBalor Ha MacJIAHOM Gane Jo 70—80° u BBOLAT Np ITOH TemMepaType 
2—5 MII WOMNcTOrO sTHTIAa WIA MHUWMApOBaHHA peakunH. Peakwua Haun 
HaeTcA OObluHO cpa3y. [loce Toro Kak BeCb HOMCTHIN STH BOWTeT B peak- 
IMI0, YTO 3aMeTHO TIO HCYC3HOBeHHIO Kaleb, CTeKAIOWLHX C XOMOMMIbHUKAY 
B KoOy, MocreneHHO, nNopuvamuH no 10—15 ma, npnOapasior eme 300 r 
wowuctoro sTula. Karwan clelyioujad Mopiud HOMucTOrO sTUAa NpHOaBsAeTCa’ 
nocule BCTYIMJI€CHHA B peakIHiO NpelbilyueH NOplyn. 

Korga Becb HOquCTHI ITH MpHOaBseH, peakKUMOHH yO CMecb MpososKator 
HarpeBaTb B TeyeHHe uaca. KomOy oxJlaxkaloT B TOKe a30Ta, NpHOaBAIOT MHHe- 
paJIbHoe Macsio (HampuMep, MapKH BM-4) vu npn nOoHMxKeHHOM JaBJIeHHH OTTO- 
HAIOT H3 PeaKIMOHHOM KOJIObI TPHOTHAJIOMHHHH, 3A4MeHHB MellasiKy C PTYTHbIM 
3aTBOpoM HacagKoit Biopya. Brixog rpwaTusamomunua 80% or TeoperuyueckKoro, 
cuHTad Ha HOMMCTHIM STH. 

TlomyueHue BHCMHX ANIOMHHUUTpPHaAKusoOB. Bas- 
TOKIaB 3arpyxaetca 2 Moma 2-meTHJIMeHTeHa-1 uM 2-9THITeKceHa-1 u 2-KpaT- 
HbId 30bITOK CyCHeH3HH aJIOMHHHA B OeH3HHe, aKTHBUpOBaHHoro 2—5% 
TPH9ITHaHOMHHNA. PeakiMOHHad CMeCb HarpeBaetca Jo 120—130°, u npn ston 
TeMMepatType B aBTOKJaB BBOJMTCA CyXOH, OCBOOO*KJeCHHbI OT KUCTOpOa BO- 
Ropox No naptenua 50—70 arm. Ilo mepe nafennsa aBneHua HarHeraerca cule- 
yroulad Nopius Bosopoya, NoKa JaBsieHue He Mepecraer Mafatb. Peakwuonnaa 
Macca IlepeMeluMBaeTCA elle B TeYeHHe 4aCa, 3aATeEM ABTOKJAB OXaxKaerTcn, 
MpOLyKTbI peakIHH BbIrpyKalwTcA B HHEPTHOM aTMOcdepe. 

OkucneHue BBICIIHX aJIOMHHHHTpPpHanKuAOB UF 
ruapowtu3s amkKoroaxtos. Peakwuounaa macca or mpelpilyuerc 
ombira WekaHTupyetTca C OcakKa H MepeHOCHTCA B KOHHYECKYIO KOUIOy, CHaO2KeH- 


* ! 
Tloabsyemea caryuaeM BbIpasHTb GaroqapHocts A. ®. Kurauy 3a mpegoctapenne Han 
o6pa3lloB akTHBHOFO aJIOMHHHS. ; 
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HY1O MelWWaJIKOH, OOPaTHbIM XOJIOLMALHUKOM, TePMOMeTPOM H TOABOAUIEl BO3s- 
AyX TpyOKou, Aoxolsameh mowrv Lo WHa KoNObl. 

_ IIpu 6bicrpom nepememmBanun nponyckKator TOK BO3LyXxa C TaKOM CKOpOCTbIO, 
4TOOLI TeMIepatypa He NOJHUMaJacb BbiINe 65—70°. Boszyx MpoOmyckalor He- 
TIpepbIBHO AO NaeHuaA Temlepatypbi Xo 30°, nocne uero nponycKalor B TeyveHue 
4aca KHCJIOPOX; MpH 3TOM TemMNepaTypa BHayaye NosHUMaetTcA Jo 50—60°,, 
3aTeM Maylaet. Ilocule okoHYaTebHOrO NaeHHA TeMMepatTypbl Npekpawsawor m0- 
Aauy KWCMOpoOfa, 3aMeHAIOT TPyOKy AVIA BBOMa BO3LyXa KallebHOH BOPOHKOH, 
yepe3 KOTOPylo BHaYayle MO KallJIAM, a 3aTeM OOJIbIIMMH NOpuMAMH mpHuOaB- 
JAIOT pasOaBeHHy (10—20%) comaHyto KuculoTy. Tlocne okonuaHUuA PHpo- 
‘AM3a OTAeAIOT BEPXHHH MaCJIAHBIH COHN, CyluaT ero Hal Oe3BOAHbIM NOTALIOM 
M leperousywr. 

M3 2-meruinentena-1 nomyuator 2-metuumentanou-1 (Bbixon 60% or Teope- 
THYeCKOrO, CuHTad Ha 2-meTHIMeHTeH-1, un 54% or TeopernyecKoro, CUTAN Ha 
‘Hiponuseu) c T. Kum. 145—147°/744 mm, 2) = 1,4171, d2! = 0,8224; aur. 
Mannie (*,°): tv. Kum. 148°/762 mm; n2) = 1,4182; d?° = 0,8263; MR uaiy 
(31,24, MR por. 31,43. 

_  CoorpercTBeHHo, H3 2-9THIreKCceHa-1 nowyuaroT 2-3THIreKcaHos-1 (BbIXOL, 
‘cuntTad Ha OyteH-1, 58%, cuuraa Ha 9THreKceH 65% of TeoperMyuecKoro) 
¢7T. kum. 183—184°/760 mm, n§ = 1,4310, di§ = 0,8344; amr. gaHubie (°): 
|r. kum. 184,2—185°/760 mm; n = 1,4313; d2° = 0,8324. 

| OKUcCHeHHe TPHITHAAAWMUHUA HM TUAPOAUS ITH- 
Mata adJiIMUHUSA. PeakUuA MpOBOAUTCA MpH OXMaKMeHHM peaKIHOH- 
HOH Maccbi Jo —15°. Boszyx npoyBaetca BHauaue C TaKOH CKOpocTbIO, YTOObI 
Temlepatypa He NOMHHMaJIaCb BbIILIe —5°, 3aTeM CKOPOCTb MpOnycKaHHA BOSAyxXa 
HeCKOJIbKO YBeJIMUMBaeTCA, H OKHCJIeHHe MpOfoKaeTCA B TeyeHHe vaca pH 
KOMHATHOH TemMIlepaType. OxucyleHve 3aKaH4MBaeTCA pH HarpeBaHHH peak- 
IHOHHOH maccbl Jo 40—50° (2 aca). 

IlpoqykTbl peakWuu rusApouMsyloTcs, Kak yKa3biBaslocb Bbillle. [leperoHKon 
Ha KOJIOHKe ObIIO BbiIJeeHO 20,3 r STHJIOBOTO CNUpTa B Bue aseoTpona Cc BOAOU 
‘(v. kum. 78°/756 mm). Bprxox stumoporo cnupta 80% or Teopernueckoro. 

OxkucaweHuve THPUReuUNaATOMUHAUA. 10% pacrBop TpuzenHI- 
aJIIOMMHHA B M30MeHTaHe OKHCJIAeTCA MpONyCKaHHeM KUCOpOLa MpH TeMMepaty pe 
_—70° B TeveHve 5 uac. PeakitHonHas CMeCb Obla BbIINTa MpH 9HEPrH4HOM Tepe- 
MewmMBaHun B 10% BogHbili pacrBop eqKoro HaTpa mpH —10°. Bogupili (mesmoy- 
HOM) co OOpabaTbiBasICA JO HaCbiIIeHHA ABYOKHCbIO yrviepoa, 3aTeM BODIE. 
clo akcrparMpoBaica a@upom. OQpupHblt pacTBop MaBaJl OTYeTMMBYIO peak- 
‘lwo Ha cOfepxKaHve rus~ponepekuceli (HOOMeTpuyecKoe onpeslemeHHe). 


; 
| Hay4Ho-HcculeqoBaTesIbCKHH MHCTHTYT Tloctynusto 
CHHTeTHYeCKHX CNHPTOB HW opraHHyuecKHX MpoyKToB 24 XII 1957 


LHMTHPOBAHHAS JIMNTEPATYPA 


1K.Ziegler,F. Krupp, K.Zosel, Angew. Chem., 67, 425 (1955). 7 K.Zieg- 
ler, Angew. Chem., 64,323 (1952). ? R. Schmitt, A. Boord, J. Am. Chem. Soc., 54, 
1754 (1932). 4A.M.Caanxos, H. A. Asus, Jl. K. JlynHesa, Tpyzri HMMCC, Coopn. 
4,66 (1958). ®° K. Ziegler, K.Nagel, Am. mat. 2774127, 1956; Chem. Abstr., 51, 460 
(1957). ®&P. . O60neHW eB, PusnueckHe KOHCTAHTHI yreBOZOpOAOB, KUKUX TOMMIMB 
Hu Macen, 1953, cTp. 344. 7L.Bouveault,L. Blanc, Tepm. nar. 164294, 1905; Chem. 
m7pl., 2, 1700(1905). ® A.S kita, Ber.,48,1492(1915). °® F.Broich,H.Reindel, 
‘R. Strobel, K. Wiedemann, nar. ®PT | 003702, 7 III 1957 r. Chem. Zbl., 128, 
44150 (1957). 
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Jloxnann Akagemuu nayrx CCCP 
1958. Tom 119, Ni 6 


XHMH 1 


M. H. THJIMYEHKO u B. H. BbICOLLKMA 


JEVCTBHE ®OPMAMV JIA HA H3OMEPHDBIE 
METHJIEHAHUWMKJIOTEKCAHOH HW TPHUWMKJIOTEKCAHOJIOH 


(ITpedcmaeaexo axademuxom B. A. Kasanckum 23 XII 1957) 


1 2 


JleticrByxaA Ha HeaBHo OMMCaHHble MeTYJIeHHWMKIOreKcaHoH (I) (*,*) W H30- | 


MepHbIlt emy TpHNKMOreKcaHoson (I1)(*) dopMaMHyOM B yCJIOBHAX peakILHH 


Jleikapta, MbI B OOOuX CJly4aAdX NOTYUHIN OHH UM Te *Ke COCPAMHEHHA, a HMCHHO: | 


CHMM-OKTarHapoakpHauH (III) u neprugpoaKpuyun (IV): 


HO 
HCO NH 
0 ane, 
) N NH 
{il Iv i 


JlanHplli cbaxtT CBuJeTeIbCTBYeT O TOM, UTO B YCJIOBHAX peakwHH I] HsoMepH- 


3yetca B I: 
HO 
= oc 
co 
I 


HW mpolecc Mp STOM IpoTeKaeT C WOcTaTOuHOHn CKOPOCTBIO (B MPpOTHBHOM CJIy~ 


Yae B KayeCTBe OCHOBHBIX IIPOTYKTOB peakILHH MOUyUaJIHCb Ob! MpOyKTbI — 


rupoamuyupospanna II). 
YcraHOBJIeHHad PpeaKUHA WHTepecHa TakxKe B MpenapaTHBHOM OTHOILIeHHH: 


OHa MIpoTekaeT JOBOJIbHO TialKO HM C XOpouuM BbIxXO,Om (~80%) ocHOBaHHii H 


ABJIACTCA JIEPKOLOCTYNHOH KaK B OTHOWeHHH TeXHUKM BBIMOJHeHHA, TaK HB 
CMBICJI€ HCXOMHbIX MaTepHaJOB. OTO BHITOJHO OTMMUAeT Ce OT PaHee H3BECTHHIX 
MeTOJOB NOJyYYeHHA YTHX OCHOBaHHH (°°), 

Hakonell, culeqyeT OTMeETHTb, UTO STO — TepBbI MpHMep MpHoOwKeHUA pe- 
akin Jlelikapta K aJIMUMKJIMuecKkuM 1|,5-tuKeroHam. Panee peaking Jlefikapra 
OCYIeCTBIANAaCb Ha HECKOJIbKHX TpumMepax 1,5-MKeTOHOB asiMdaTHuecKorO UH 
apusamucdatnueckoro pasos (°, ”). 


OKcNepuyMeHTaAbHAaAA UacThL 


Onpitbl ¢ WuKeToHOM [I] u Kerosom (II) mpoBoxzuuch B CcoBepmieHHO ofH- 
HaKOBbIX yCOBMAX. PacrBop ofHOro M3 yKa3aHHbIX coesquHeHuMi (1 mow.) B 
cbopMamuye * (12 mow.) HarpeBasica B KONGe C OOpaTHbIM BOSLYWHbIM XOMOMMIb- 
HukoM mp 155—170° (repMomerp B cmecu) QO mpeKpameHus Bbijenenua CO, 
(~4 uac.). Topsauni pactsBop BbliMBaica 3aTem B 5-6-KpaTHbIli oO6bem ~10% 
BOJHOrO pacTBopa efKoro HaTpa HM KHMATHJICA Ha CeTKe OKONO 2 ac. Tlocne 
OXJaKMeCHHA OTCIMBINeeCA MAaCJIO H3BJIeKaOCb GOeH30IOM HIM 3cpupom. 


* Mopmamuy rotosusca no (8). 
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OKCTPakT BBICYMIMBAJICA IpOKaJIeHHbIM CysbcparoM MarHUus. OcratoK mocue yla- 
JICHHA PaCTBOPHTeJA NeperOHAICA B BakyyMe: 


52% orxoguno mp 98—105°/2,5 mm (1-a cpakuna) 
14% orxoguno npn 143—116°/0,5 mm (2-5 paxuusa) 
33,9% OcTaBaloch B MeperoHHoli Kos6e; TOT OcTaTOK OvICTPO sakpucTa/M3OBbIBAVICA. 


CumM-o KTaruApoakpugun (C,5H,,N). Saxpucrammu3opapiuniica 
OCTATOK IOCJIE:OTKAaTHA Ha TIMHAHOW MWaCTHHKe H WepeKPuCcTa/Iu3allMH H3 MetT- 
poselHoro supa uMeer mocrosHHyti0 T. mi. 69,5°. JIntreparypuble Janubie: 69° 
(°,*); 73,5—74° (°); 71° (°); 68—70°(4). Tpo6a cmemenusa ero c sTasOHHbIM 
OOpasoM CHMM-OKTarHpoakpHAuHAa, MpuroroBseHHad m0 cnocoby (2), mempec- 
cuu He flaerT. 

HatizeHo %: N 7,75; M 189. 
CigsHizN. Borauceno %: N 7,50; M 187 

Tuxpar — vr. mi. 197,5—199° (u3 cnupra), mpo6a cmemieHuaA c NHKpaTOM 
STaIOHHOrO OOpasia Jempeccuu He Jlaer. 

Ileprumgpoakpugun (Cy3H.3N). Hucrunnat (o6e cbpakuun) Kpu- 
CTaJJIM3yeTcH ye mpu oTroHke. [locule oTKaTHA Ha PIMHAHOM MacTuHKe U 
NepeKpHcTalIusalun U3 MerpoweHHoro asdupa KPpUucTaJJIbl — B Buse GewbIx 
urojlouek — MMerOT MOCTOAHHY10 T. mI. 87—88,5°. JIurepatypHble aHHble JA 
Meprufpoakpuyzuua: 80° (*), 91° (). 

Hatigzeno %: C 80,60; 80,57; H 11,90; 12,10; N 7,18; 7,26;M 192; 189 

CisHo3N. Brruncseno %: C 80,82 Tak Stal aeule Nei 25: M 193 


Tluxpat — xeviTble urombuatTbie Kpuctamibl, T. mt. 179—181° (us cnupra). 

AtleTuanepruxpoakpuAun oOpa3yerca npn ynapnBannu 
cmecu 0,7 r ocHoBaHHa C | Ma yKCyCHOrO aHrHuApua Ha KHMAMeH BOAAHOH Gane 
B BakyyMe. Octatox (0,45 r) 3aKpuctTamin3oBbiBaetca. BecttperHble uerbipex- 
HW WiecTHyrOJIbHble MIaCTHHKH (H3 CIMpTa) Np HarpeBaHHN B KaNuMsApe pa3wia- 
Tarorcd, He MWwaBaAcb, B HHTepBase 150—160°. 


Hatigeno %: CHsCO 17,73 
CyigH22NCOCH3. Barunucaeno %: CHsCO 18,30 


Tuapoxnmopuk neprugxpoakpuaAununa wserko o6pasyerca 
TIpH MeHcTBuH Ha OCHOBaHHe KOHI[CHTPHPOBaHHOH COAHOM KuCcOTHI. Besbie 
HrOIbuaTble KPHCTAaJVJIbI (M3 CMUPTa) MaJIO pacTBOPAIOTCA B BOMe HU B XOJIOAHOM 
cmuptTe, He pacTBopsrotca B OeH30ue. [Ip HarpeBaHHy B KallwIape pa3uia- 
Tarorca mpu 220—230°, He nmaBace. 


Haiimeno %: Cl 15,30 
CysHogNHCl. Baruncneno %: Cl 15,47 


BoccTaHOBNeHHe OKTATHAPOAKPHANHA B NTep- 
ruskpoakpugzun. Jlomyuenupii oKrarny,poakpHAuH O4eHb TlaKO Boc- 
CTaHaBsIMBaeTCA HaTpHeM UH aOC. CNMPTOM B IIPHCyTCTBHH KaTaJIMTHYeCKUX KO- 
muuects (~ 3% or B3aTOrO OCHOBaHNA) POPMMaTa HUKeIA B MepruyqpoakpHAMH. 
Mo.wyuenublii Takum WyTem nepruspoakpuANH Obl WeHTHYeH (mpoOa CMemeHHS) 
C OMHMCaHHBIM BDIILe. 

B orcytcrBue (opMuaTa HUKeJIA Mbl HE MOPJIM NOJYUATh XOPOUIMX pesyJb- 
TaTOB B OTHOWeHHH BbIXOJa Mepruspoakpuyuua. 


CapaTopckHit TocylapcTBeHHbIH yHHBepcHTer Tloctynus0 
um. H. I. Yepxemesckoro TANI 


ILMTHPOBAHHASA JIMTEPATYPA 


1M. H. Tuauuenxo, Exerogu. Capatoscx. yuus., 1954. ? J. Colonge, Bull. 
Roc. Chim., Ne 2, 250 (1955). *J.Braun, A.Petzold,A.Schultheiss, Ber., 
56, 1347 (1923). 4 A.E.Uuuu6a6unH, Bull. Soc.Chim., (5),6, 522 (1939). ° H.Ad- 
c<ins,H.L.Coonra dt, J. Am. Chem. Soc., 63, 1563 (1941). ® N. Sugimoto, Chem. 
(Abstr., 45, 2862 (1951). 7 F.Chubb,A.S.Hay,R.B.Sandin, J. Am. Chem. Soc., 
75, 6042 (1953). *® A. H. Kocr, A. Il. TepeuTbesa,TI. A. Ilnpexrelimep, Msn. 
INH CCCP, OXHM1OS al SOs ron dle eB crass Pk ions 7K: Ts Pott s, 
J. Am. Chem. Soc., 74, 4923 (1952). 
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Jloxnann Akayemuun wayk CCCP 
1958. Tom 119, Ne 6 


XHMHA 
Axagemux A. B. TOMUMEB, E. C. MOKPOBCKAA u T. Fr. CTEMAHILEBA 


CHHTE3 AJIKWJIMHAAHOB 


Tlosyuenve B 4HCTOM Bue yrvieBo,OposoB, MO TemllepaType KHMeHUA CO- 
OTBETCTBYIOWIUX KePOCHHOBbIM H MaCJIAHbIM (PpakIMAM HedTH, H BCeCTOPOHHee: 
W3y4eHHe UX CBOMCTB ABMAeTCH HeEOOXOAMMbIM IIpeABapHTeIbHBIM 3TAaNOM B. 
CNOXKHOH mpoOseMe HCCIeLOBaHHA YIvieBOOposHOrO cocTaBa STHX HedTAHbIX 
pakuui. M3 uncaa apoMaTHuecKHX yrvIeBOLOPOOB, MpucyTCTBHe KOTOPbIX: 
CUHTaeTCA BOSMOXKHbIM B CPpeMHHX He*PTAHDIX CPpakWHAX, yIIeBOLOpOA! px) 
WHaHa W3y4eHbI eule COBepIeHHO HeMOCcTaTOUHO. | 

B aurepatype uMeeTCaA OMHCaHHe OTCbHbIX aJIKHJIMHaHOB, nO io 
IIPCMMYLULeCTBEHHO TYTeM 3aMbIKAHHA MATHWICHHOO KOJIbIla, HO CHCTeMaTH- | 
yeCKHH CHHTe3 HU W3y4eHHe yKa3aHHbIX YIVIeBOLOPOAOB HaXOMUMTCA elle TObKG) 
B HavalbHOu craquu. K mo_oOHbIM CHCTeMaTHYeCKMM HCCJIeOBAHHAM MOKHO) 
OTHECTH, MOKayiH, TOMbKO paOory OuTeb M CoaBTropos ('), NOyYHBLIHx He-| 
KOTOPble MeTHJI- HM JMMeTHJIMHaHbl WyTeM 3aMbIKaHHA MATHYICHHOrO KOJbUa 
H OMpeeTHBIUMX MOMHMO OObINHBIX CBOHCTB YyKa3aHHbIX  yIrJIeBOOposoR 
TakKe UX CMeEKTPbl MOFIOULEHHA B HH*PpakpacHOU MH yJIbTPpaPuOseTOBOH OOvIa- 
CTAX. | 

B wWeusiatX MONOJIHeEHHA CBeXeHHH O CBOHCTBAX HHJaHOBbIX yIJIeBOLOpooB # 
NOJYYeHUA MpenapaToB JWIA CHeKTPaJIbHbIX HCCeAOBAaHHH HaMH MpeANpuHAt 
CHHTe3 yreBOAOpoNoB 9TOFO pAa, B NepBylO OUepeb AJIKHJIMHAaHOB C astuca-} 
THUCCKHMH 3aMeCTHTeJIAMH B APOMATHYeCKOM KOJIbILe. | 

to HacTosulero BpeMeHH peaKIUWA aJIKWJIHpOBaHHA Hava Tipu CHHTeset 
TOMOJOFOB STOTO yrweBOLOpONa Oba UCNOMb30BaHAa JIMIWb B HECKOJIBKHX CJly-> 
4yaaAX H OMMCaHa B HEMHOrHX paOorax. Tak, Kerll M COaBTOPbI IIPOBeJIM alKWJI-- 
pOBaHHe HHaha ITHJICHOM, IIPOMHJIEHOM VM M3OIPOMMJIeEHOBbIM CIIMPTOM B IIpH-: 
cyreTtBun Al,O,-SiO, nox WaBJeHHeM M MIpH BLICOKOH TemMepatType (250—300°} 
M MOJYUHIH Mp ITOM ITHIHH aH, M3OMpOMMIMHAAaH MW MpOLyKTbI yMIOTHeHUA: 
HHJlaHa (*). ByruHHay Obl CHHTe3HpOBaH MyTeM aJIKHJIMpOBaHHA HHaHa Tpe-~ 
THUHbIM XJIOPHCTHIM OYTHJIOM B TIpHCyTCTBHH XJOpHcTOrO aJOMMHUA. Onnakor 
paOora 9Ta Oblia MpoBeyeHa He C LWesbIo H3y4YeHHA CBOUCTB yrvleBomopona, af 
JWIA MOJyYYeHHA eFO HUTPOMPOU3BOAHHIX, H ABTOPbI MPMBOAAT TOMbKO Temme-; 
paTypbl KHMeHHA HM 3aCTbIBAHHA TpeTMUHOTO GyTuANHZaHa (3). 

Ouenb ruiaKO H C XOPOUIMM BbIXOJOM NpOXOAHJIO B3aHMOfelCTBHe C HHaHOM 
WMKJIOreKCeHa B IIPHCYTCTBHM XJIOPHCTOrO aJIOMHHUA MIpH aTMocdepHom aB- 
JIGHHM WH TeMMepatype oKoso 5°. B aTuxX ycsIOBHAX ObIWIH CHHTC3MPOBaHbl MOHO-, 
JM- MW TPHWAKIOreKcnHHAaHb! (*). MoHo- M AMIMKIONeHTHIMH anh! Oblwin 0+ 
JyueHbl TAKMM %Ke MyTeM HCXOAA H3 HHAaHa U WHkKoMenTeua (°). 

B Hamel paOore AA NoyYeHHA HCXOAHOTO MpoOykTa, HHAaHa, ObIO0 Mmpo-+ 
W3BeeHO THAPHPOBaHHe HHAeHa Hall CKeJIeETHbIM HUKEJIEBbIM KaTaJIM3aTOPOM Ip 
OObIKHOBeEHHOM TeMlepaType HW HavasIbHOM JlaBeHun BOosopoga 150—120 arm, 
(°). Wngaw moce pasroHkKu Haj, MeTasWIM4eCKHM HaTpveM HMew T. Kum. 177° 
nS = 1,5390, d2° = 0,9640, uro coorpercrByer smuTepaTypHbIM aon 
r-Kut. 176,7°, n%8 1,5355 ud25 = 0,9604 (. 

[lockoOvIbky aJIKMJIMpOBaHHe HaHa WHKMOOMedHHAMH B MPHCyTCTBHM X04 
PUCTOPO aJIOMHHUA MPOXOLMIO rakKO C OOpasoBaHHeM TOMbKO MPOyKTOB 3a+ 
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MCICHHA B APOMaTHUeCKOM Ape (*,°), TO STOT MeTOA CHHTeSa H ObII HAMM MpuMe- 
HeH JIA NOWyYeHHA FOMOMOPOB HHJaHa C OOKOBLIMH LenaAMM asucbarHuecKkoro 
paya. 

AJKWJIMpoBanve Waa OvlepHHaMM: mponuaenom, Oyrumenom-1 nu TpuMe- 
THJISTHJICHOM — IIPOBOAHJIOCh B CTeCKJIAHHOM peakTOpe pH MOCTOAHHOM Mlepe- 
MCLUIMBaHHH WH OXJaKeHuM Jbkom. Tas nponycKauica co cKopocrbw 2—4 m/uac; 
TPHMETHJISTHIeEH MpHOaBAJICA MO KalIsiM; XJIOPUCTbIi aIOMHHHH, B KOvIMUe- 
eTBe '/2—"/y or Beca Oule:HHa, MpHOaBanca mo uacram. O6pa3yrouruiics 
B HeOOJIbINIOM KOJIMYECTBE C/OH KOMMIeKCa YreBOAOPONOB C XJIOPHCTBIM aJIIOMH- 
HHEM OTJeIAJICA OT OCHOBHOFO CJIOA IPOLYKTOB peak, KOTOPbIe Moce OOBI- 
HOM OOpPaOOTKH HECKOJIbKO pas pasroHAMCh Ha KOIOHKe B 12 7. 7. ipuBeweHHbie 
BbIXOAbI MpOMYKTOB peaKWHH paccunTaHbl Ha BBeeHHbI oveduH. 

TIPHMeHeHHeM OMMCaHHOrO MeTOa H3 HHana WH MpOMmueHa, B3ATbIX B 
MOJIe€KYJAPHBIX COOTHOMEHHAX 1 : 0,5 nH 1: 1,5 (ap oOmem KomuuecTBe MHaHa 
300 r), Obl nowyyeHbI c BEIxoJom ~50% Ha mponuseH Mpo_yKTH! peakIHH, 
M3 KOTOPbIX NyTeM MHOTOKPaTHOH (pakWHOHUPOBKH ObWIN BbIeeHbI (pakiUHHU: 
ova, c T. Kun. 62°/2 mMM,— coorBetcrBy1oujan M30mponuMnAaHy CieHi6 (aHa- 
J1M3); Apyras c T. kun. 83—85°/2 mm,— coorsercrBy1oulad JHU3ONponHMA any 
C,;Hee (aHamH3). CBolictBa 9THX yrvleBoopoxon, TaK »%e KaK HW BCeX ONHCAaH- 
HbIX HWKe, MpHBeflenbi B Tab. 1. B pesybTaTe aJIKMIMpOBaHUA MIpoMmHJIeHOM 
IMpOKOH :pakUHH MOHOM30poNMsMHana, CT. Ku. 228—233°, Obit NomyueH 
TBEPAbIN TPHH3ONpONHIMH Tan CisHy, (aHamH3) HM ero KUAKMM W30Mep C T. KUT. 
P00 .wessact. uvmKe-— 69°, d* 0.9202 nu n® == 1.5220: 

B aHaJIOrMuHbIX YCJIOBHAX ObIIO NpoBeeHO aKUIMpoBaHue HHJaHa (06- 
mero KoMYecTBa 950 Fr) SKBHMOJIEKYJAPHbIM KOWMYecTBOM OyTHeHa-1. V3 
MpOLYKTOB peaklHu ObWIM BbIeeHbI BTOp.- OyrHIMHAaH CisHis (anamus) c 
4 kun. 68—69°/2 mM Mu Wu-BTOp.- OyTHIMHAAaH Cy,Hee) (aHamus) c T. Kun. 121— 

22°/2 MM. 


Ta6Ouauna 1 


BaskocThb, 
T. Kum, 20 Diy OSes Sor as 
Se oe ae ls °Cjmm pr. cr. |T. sact., °C] 7% "D d se nupn|npu|npu oat °C 
20° | 50° }100° 
Visonponumunflar 62/2 —65 |0,9347/1,5240) 164,6 |2,9)1,6/0,9)/Huxe—10 
CysHy¢6 230/754 He sacrt. 
JluusonponusmH aan 83—85 /2 44 |0,9210)4 , 5183 — 7,6/3, 4/1, 3)/Huxe—10 
CysHoe 255—256/751| Crexs1o 
TpunsonponvsHA aH 
ighles 1408—109 /2 45—46 ; 
Brop.-6yTHIHH aH 68—69 /2 =) (Oath syaley| Aa Huxxe—10 
Cy3Hig 245/753 He 3act 
Jiu-stop.-6yTuauHgan = |122—123/2 —50 |0,9068/1,5138) 147,4 );—]}]—|]—] -+0,5 
CizHog Crek10 
Ampsmufan* CygHa 256—257 / 744 = 0,9350/1,5245) 154,4 |6,8)2,9)1,3)Huxe—10 
TeKJIO 
Amunnugan** CyyH2, |257--258/744| —d55 |0,9350/1,5245) — —|—|]— — 
Crek.J10 
Amusmuuyan** Cy4Ho9 81—82/2 = (0), SBAML, 2310) ~ 
255—257/744| Crek.1o 


* TlomyyeH c BF3-H3POq4 B KauecTBe KaTasM3aTopa. 
** TIlonyyueu c AlClg B KayecTBe KaTa/M3aTOpa. 


Tina cuHtTe3a aMusIvH ana Obl HCMOb30BaH TPHMeTHJISTHIeH, NOJYYeHHbIA 


jleruipatauuell umerussTHKapOuHOa. PeakiuA aJIKMIMpOBaHuA NpoBolu- 
JlaCb IPH COOTHOWMEHUM pearupyroulux BemecTB 3:1, Kak B IIpHCyTCTBHH XJOpHc- 
TOrO aJIIOMHHUA, pH 3TOM UCXoAMIM v3 300 Fr HHaHa, TAK UC kaTasMsaTOpOM 
BFs-HsPO4 (7) c 250r uxngana. B meppom cay4ae Opia BbifeseHa C BbIXOJOM 
~20% ofHa bpakuus, a BO BTOpOM c BEIXooM ~40% spe (pakumM amMvinH- 
Jana C14H,) (aHamM3), HECKOJIbKO, BMPOYeM OYeHb MaJIO, PasJIMYaIOUMXCA MO 


1165 


cBolicrBam (Ta6u. 1). B nepBom culyyae BbICOKOKUMAMMe MpORyKTbl peakIlHH 
cojlepxKasIHd MpeHMYU[eCTBeEHHO IIpOAyKTbI YMJIOTHeHHA MHflaHa; WHaMuJIMH lana 
OHH He Cosepxaiu. BricokokunsamMe MpoxyktTpl peakunH c BFs-HsPO, mpez- | 
CTAaBUIAJIH COOOL CMOJMCTY1O Maccy H HCCuIeOBaH M10 He noyBeprancs. LlockoubKy © 
aJIKHJIMPpOBaHHe MpOBOLUNJIOCh TPHMeTHJISTHJICHOM, TO OOKOBaA lelb aMHJa— 
WOKHa HMeTb CTpoeHHe: 


CHs 


| 
—C—C3H; 


| 
CHs 


M3 uncsa mpHBeseHHbIX B TaOu. 1 yraeBoOpooB B wHTepaType ONHCaH 
TOJIbKO H3ONPONHJIMHLaH, MpescraBAIOMLHH COOOH CMecb H30MepoB 4- H 5-H30- 
IIpOMMJIMHaHOB, KOHCTaHTb! KOTOPO"O (7) MOUTH NOJHOCTbIO COBMAaaloT CO CBOH- 
CTBaMH TOJyueHHOrO Hamu yruieBoyopona. Bce octaJibHble OMHCaHHbIe Ham 
TOMOJIOrH HHaHa NOJIyYeHbI Hamu BHepBble. []WOTHOCTH HW NOKasaTeJIM MpeJIOM~ | 
JIGHHA CHHTe3HPOBaHHbIX YIIeBOAOpONOB JexKaT B MpeesaxX OObIYHbIX JIA adl- 
KHJIMH]aHoB (az =0,92—0,93 u n?=1,51—1,52); aHuaMHOoBble TOUKH BCeX | 


yruleBoOposoB, KpomMe AuOyTHJIHHAaHa, JexkaT HuxKe 0°, YTO OObIUHO WIA apo- | 
MaTHYeCKHX YIvIeBOJOPOAOB HEBbICOKOFO MOIeKYJIAPHOrO Beca. YebHaA [HC- 
NepCHA WpaBWJIbHO MOHMKaeTcA MO Mepe yBeJIMYeHHA YHCa ATOMOB YIviepoda | 
B OOKOBBbIX WellAx. 

B paOore npuHumasa yuactue A. IJ. Boromouopsa. 


VMuctruty? neptu Ilocrynusio 
Akawemuu HaykK CCCP 30 VIII 1957 


WHTHPOBAHHAS JINTEPATYPA 


iJ. Entel, CH: Reool, HG Howand) Anall Chem. 26, Nes olondgs4ys 

PWS ING bik 4 dis JE, NUR GIES: J, dn, WCGoy Giems 1, Be Core@im, I, Nm Chew. 

Soc., 70, 4026 (1948 M.S.Carpenter, W.M.Easter, J. Org. Chem., 19, 96( 1954). 
B 


3 
E.C.lloxpospekas, 1.1. Crenaun és a, HAH, 55, No9, 8411947); > PoC ae 
gniant,A.Delusarche,G Chatelus, C. R., 224, 1064 (1947). ° Bb. A,Kasan- 
ekul,A.®.Taars,E.M.TepeutTobes a, Cuntes oprannueckuXx CoequHennii, COopu. 2, 
isn. AH CCCP, 1952, crp. 70. “A.B. Tomunes, M.B.Kypamos, d.M. lla yim 
ku H, JIAH, 93, 839 (1953). | 
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Hoxaanp Akayemun nwayr CCCP 
1958. Tom 119, Ne 6 


XH MH st 


A. H. XJIATIOBA 


®A3SOBDbIE NPEBPAWIEHHA B CHCTEME 
Cy JIb®AT — KAPBOHAT HATPHSI 


(ITpedcmasaexo axademuxom H. H. Yepusesoim 81 XII 1957) 


B oranune or (1°), Hacrosmee uccmeqoBaHHe CIaBoB cybdata c Kap6o- 
HaTOM HaTPHA MpOBOAMIOCh Ha OMHUX UM TeX Ke OOPasllax OMHOBPemeHHO Hd- 
(epeHiuaJibHO-Tepmorpaduyeckum, peHTreHorpadpuyeckuM MH KpHcTammoontTu- 
YeCKHM MeTOJaMH dasoBoro aHasu3sa. M3yyenmio nosBepraucb ciaBbl yepes. 
I1—5 nel nocuie HX H3POTOBMeHHA, a TaKKe Mocle XpaHenna oKoNO 1—2 mec. 
6e3 Jocryma Baru BOsAyxXa u Oovlee rosa OTKPbITO Ha BO3Ly Xe B JaOOpaTOpHbIXx 
-YCJIOBHAX. 

IlomyueHHble pesyJIbTaTbI ipescTaBsieHb! Ha puc. | u 2. 

M3 fuarpammp!l coctosHus NazSOs— NaeCOs (puc. 1) BH_HO, 4TO BBICOKO- 
TeMllepaTypHbili TBepAbIH pacTBOp Cybcdat — KapOouaT HaTPHA, KPHCTaMMUZy10- 
LAMHCA 3 pacmiaBa CoJleH, IPH OXJlaxKJeHHM NpeTrepleBaeT pA PasoBblxX Mepe- 
xofos. IIpolecc da30BblxX MpeBpauleHHi NO TemMepaType B JaHHOK cucTreme 
OOYCJIOBIMBaeTCA Mpexfle BCerO HaJIH4HeM NOJMMOpdu3ma y cysIb:ata HW Kap- 
Oonata HaTpua (° 7°). Tak, HempepbiBHbiit pay 5-TBepAbIX pacTBOpoB, OOpa3yro- 
ULHHCA MexKLy BbICOKOTeMMepaTYPHbIMH S-MOAHPUKAaWHAMH HCXOJHbIX KOMIO- 
HeEHTOB (5-NazSO, (°,”) u 5-NazCOs (§)) okono 600° (remnepatypa o<y-nouH- 
‘MOPQHBIX NpeBpalleHhi UMCTHIX COJIeH) B WHaNa30He BCeX KOHWeHTpalul mpe- 
BpaulaeTcaA B HeEOrpaHHYeHHbIli {-TBepAbili pacTBop, KOTOpbI OOpasyeTca Mex 
y-Na2SOs (°,”,") u y-NazCO; (°,1%). 

_ y-TBepjibii pacTBop, B 3aBHCMMOCTH OT CocTaBa ClvlaBa, pacnaflaercaA mpH 
‘pasHbIX TeMMepatypax M0 CJ107%KHOH KpuBor. B cpeqHel YacTH AMarpaMmMbl Ha 9TOH 
‘KpuBol oKoo 400° uMelorcaA Ba MaKCHMyMa, OAMH M3 KOTOPbIX Jle%KUT Ip 
66,3 mow. % NazSO, u orBeyaeT 06pa30BaHHt0 B TBEPJOM COCTOAHHM ABOHHOHK Coun 
‘cocrapa 2Na2SO4-NazCOsz (rekcaroHaJIbHbIH OepKenTt (11)), a ApyroH# — npu 
25,0 monm.% NazSOs— coorBeTcTByeT OOpa30BaHHIO ABOHHOH COuJIM cocTaBa 
Na2SO4-3Na2COs. Mexny sTHMM XMMMYeCKUMN COeAMHEHHAMH Ha Oa3e Tekca- 
ToHaibHoro GOepKeuta (11) o6pa3yerca casa NepemeHHOro cocraBa (7‘-(pasa), 


q 
| 


| Mpocruparouyanca Mp OObIUHBIX TeMNMepaTypaX B Mpegzetax ~or 13,0 yo 
175,0 mom. % NazCOs. 

Ha ocuose B-mogucukallun cymbdata HaTpua (°), Kak NoKasaHo Ha puc. |, 
oOpasyerca OrpaHHyeHHbI B-TBepAbIi pacTBOp, M3 KOTOPOTO MpHOJM3UTebHO: 
mpu 130° spinafaer Tperbe XHMMYeCKOe COeAMHeEHMe Cysbdata Cc KapOoHaToM 
‘HaTpux, cocraBa 9NazSOa-NazCOs (e-cha3a). Sta ABOkHaA COJIb MpakTHyeckH 
‘He JlaeT TBePAbIX PaCTBOPOB CO CBOHMH COCTaBHbIMM KOMIOHeHTaMH. 
| a’- u B’-asbl, pacnosoxKeHHble B OGsacTH, OoratoH Na,COs (puc. 1), aBas- 
OTCA OFpaHHUeHHbIMM TBeEPAbIMH pacTBOpaMH CysAbdpata HAaTPHA COOTBETCTBEHHO 
Ba HM B-MOAMpuKauMAX KapOoHaTa HaTpuH (°,"°). 

Peutrenorpadwyeckad WM KpHcTasOonTuyecKaHt XapaKTepHCTHKa HH3KO~ 
‘TemiepatypHbIX TBeEPABIX bas cuctempl NazSOs—NaeCOs ann B ("). 
HacrosmuM uccieqoBaHvem ObIuIO ycTaHOBeHO, YTO a-, B-, s-, Y’- HM a’- 
‘TBepyble tpasbl, a Tak2Ke ABoliHbIe comH cocraBoB 9Na2SOs-NazCOs, 2NaeSOs- 
-NazCO3 u Na2SOa-3Na2COs (puc. 1), cra6vibHbie Oe3 JocTyna Baru, B NpH- 
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ttt ees 


CYTCTBHH MapOB BOJbI WK B aTMOCPePHbIX YCJIOBHAX CTAHOBATCA HeYCTOMYH 
BbIMU, MeTaCTaOMJIbHbIMH, BCJIeCTBHe TOTO, YTO Mapbl H2O, xumMuueCKH B3aHMO 
JlelicTByA C J[BYXKOMIMOHEHTHBIMH CiiaBaMi cysbtpar— KapOou ar HaTpHA, NpOAB 
‘ator ceOA B jlaHHOM CJly¥ae Kak TpeTHii KomMoHeHT cucTeMbI. Tlostomy BC 


Na,s0, 2 


Na C03, mon. %—> - 


Puc. 1. J{uarpamma cba30Boro paBHOBeCHA CIaBoB CHCTeMBI 
Na2SO, — NazCOs3, He noxBepraBulMxca BO3AeHCTBHIO Bar Mocwe 
cnuiapleHua coseli. JLaHnpre AudpepenuuatbHoro TepMorpaduyec- 
Koro aHaJHu3a (NO KPMBbIM HarpeBaHHA ByX OOpasilos): / — MKBU- 
Ayc, 2 — comugyc. Jlanupie peutrenorpaduyeckoro anasmu3a: 3 — 
ofHotasupie, 4 — Ipyxcasuple; y’-cba3a, OOpasyloulaaca Ha OCHOBe 
coequHeHutt 2Na,SO4-NasCO3 u NagSO4-3NasCOs3, mpoctupaetcsa 
ot 13,0 n0 75,0 mowt.% NagCOs3 


HU3KOTeMMepaTypHble TBepAble (ashi WBoMHOM cucTemMpr NazSOs— NazeCO 
(puc. 1), crpemsacb K paBHoBecuio c H2O, nocreneHHo, no Mepe MpOHHKHOBeHU 
Bar BIIyOb KPHCTAJJIOB, MepeporxKLaroTcs (B 3aBHCHMOCTH OT COcTaBa CIVaBa 
Kak N0Ka3aHo Ha puc. 2, B TeHapyuTr (7-cpa3sa), pomOnueckuli GOepken 
(;"-cba3a) H MoHOrHAparT comb (x-cpasa), KOTOpHIe OOLIUHO OOpasyloTcsA H3 Mepecb 
iCHHbIX BOJHDIX pacTBOpoB TPOHHOK cucremb! NazSOa— NazCOs— H20 (?,°,44,2” 

B padorax (°,1') cooOujanocb, YTO TeHAapAUT HM poMOnyecKHit GepKeuT coseT 
*KaT B CBOUX KPHCTasWaX He3HadHTebHoOe KOMYeCTBO (oH Bec. %) crpy! 
TYPHO CBA3aHHOH BOJDI. 
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B pe3yIbTare HacTosmulero HCCMeqOBaHHA MOMyYeHbI HOBbIe AaHHbIe Oo (a3zo- 
BbIX IIpeBpalleHHAX B cucTemMe NaesSO41—NaeCOs uw BcKpbiTa NPHHWunvalbHaad 
pasHulla B MpHpose TBepAbIX :a3, OOpasyromxcHA Mex Ay Cysbatom u Kap6o- 
HaTOM HaTpHA B paciiaBe H B BOJHbIX pacTBOpaX 3THX cove. 


Z WY °C 

50 A Ys yea 50 
OQ» “” 

25 plese thE 1) 


0 Al} 40 60 60 100 
Na, C05, man. Yo = ——» 


Puc. 2. LuarpamMa (ba30Boro paBHOBeCHA CMIaBOB CHC- 
Tembl NaySOQy—Na,CO3 B MpHCyTCTBHH MapoB Bosh u 
B aTMOCepHbIX yCuoBHAX: T — asa Co cTpykKTypoli 
TeHapyutTa, y’’ — (pasa co CTpyKTypolt pomOmueckoro 
Oepkenta, x — cha3a CO CTpyKTYpoOll MOHOrHApata corbI 


_ YcCTaHOBJeHO, 4TO cIaBbl CybtbaT—KapOoHaT HaTPUA BNPUCyTCTBHM apoB 
BOJbI H B aTMOC(epHbIX YCJIOBHAX MpeTepleBaloT MpeBpameHve u3 BY XKOMIMO- 
HeHTHOFO B TPeXKOMMOHEHTHOe COCTOAHHe, a AHarpamMa (ba30Boro paBHOBecHA 
WBOHHOH cuctempr NazSOs— NazCOs (puc. 1) mepepoxwaetca B WHarpamMy 
asosoro paBHoBecua TpoliHol cucrempr NasSOs— NazCOs— HeO (puc. 2). 


Hucruty? opranwueckoli xuMau Tloctym10 
um. H. C. KypHakosa 14 XII 1957 
| Axkajlemuu nayk CCCP 


WUTMPOBAHHAA JIMTEPATYPA 


ee ee PKR OXONS I I22 1907) ae cu Ce 
Ky pHaxkos, C.3.Maxap obs, Maz. Cexr. (u3.-XuM. aHall., 4, 307 (1930). es 
Kapos,C. H. Kpacuuxkos, tam xe, 27, 268 (1956). 4*L.S.Ramsdell, 
Mineral., 22, 213 (1937): 24, 109 (1939). 5M. A. Bredig, J. Phys.-Chem., 46, a 
(1942). 6A. H. X manos a, JUAH, 105, Ne3, 500 (1955). 7 A. H.X nanosa, >Kypu. 
Heopr. xum., 1, 2561 (1956). 8 A. H. X aanosa, JAH, 116, Ne 6, 979 (1957). ° F.C. 
Mracek, PCagk- Ksanda, J. Phys. Chem., 34, 188 (1930). toym dealt ft tary, else Meant 
mien, C. R., 236, 1755 (1953). AH. X aamopa, 9. pet Eat DK ypu. seat 
xuM., 2, 1864 (1957). w.Cc. Schroeder, A.A. Berk, A. Gabriel, J. Am 
Shem. Soc., 58, 843 (1936). 


} JIAH, rv. 119, Ne 6 1169 


Jloxaans Axanemun nayr CCCP 
1958. Tom 119, Ne 6 


bH3HYECKAS XUMH§ 


Bb. JOFAAKHH, K. MEYKOBCKAS u 9. FOJIBAMAH 


O CTPYKTYPE HW YCHJIMBAFOWJEM JEMCTBHM KOJIJION HON 
KPEMHEKHCJIOTbI KAK HAMOJIHHTEJIA CHHTETHYUECKOLO 
KAYUYKA 


(IIpedcmaeaexo axademuxom II, A. Pe6undepom 25 XII 1957) 


Bonpocy 0 B3aNMOfelicTBHH KaywyKa C HaMOJIHHTeeM NOCBALICHbI MHO 
TrourculeHHble ucCIeqoBaHua. Tem He MeHee, MHOrHe CyleCTBeHHbie CTOPOHb 
3TOrO Mpollecca OcTalores ene HeBbIACHeHHbIMH. B uacTHOCTH, MaJlO uCcIeLO 
BaHO BHAHHe CTPyKTyPbl HaNOMHUTeA HW XapakTepa ero paciipeleseHuA H 
YCHJIMBaIonlul sddpekr. 

Bpwio noKasaHo (1), urO aKTMBHbIe CaxKH, CHOCOOHbIe yCH/IMBaTb Kayuyk 
OOpasyloT THKCOTPONHbIe CTPyKTYPHI, B KOTOPbIX B TOM WIM HHO cTeneHH Ocy 
INeCTBUIACTCH KOHTAKT Mey wacrulaMu caxku (ceTuaTble cTpyKTypbl). Heycr- 
JIMBalOUMe CaxKU OOPasyioT CHCTEMBI, B KOTOPbIX HMeeT MECTO OTHOCHTEJIbHO par- 
HOMepHOe pacmpeslemenue caxku 8 
Bue MepBUYHbIX WJM BrOpH4Hb! 


Ta6Oauna it 
yacTul, B Cpefle KayuyKa. Taka 


ra SSSI se Wy 2 o6pa3s0M, Mex ly XapakTepom pac- 
XapaktTepucTuka SES eae I a 
E Bieta rae TR ipelesieHuA caxku u 9dppekTow 
o6pasnon HanowHuTena | QS cea mei eee Sirs 
pag | of Se | eRS yCHJIeHHA CymlecTByeT B3aMMHas 
One, Sa s6 o Onsw 
Oar On On |Oax CBA3b. 
- 5 Pet eects has Ilebio HacTosmero uccseqO- 
KTHBHEIM ) iS) ’ ( B 
Cpegueli akTuBuocTu | 69,0] 452 | 37,0 | 34,0 BaHUA ODIO uO ye xapan 
HeakTuBublii 39,4; 300 | 16,0| 27,0 pactpemenenua B HaTpuit-OyTa 


J[MCHOBOM Kay4yKe KOJJIOUTHO! 
KPe€MHeKHCJIOTbI Kak MpeAcraBuTesA HOBOrO KJlacca ycuNTeleH, mpuobpera 
FOULUX B MocseqHee BPeMA OobuIOe MpakTHYecKOe 3HaUeHHe. 

BpiOop oObekTa HCCIeLOBaHNA ONpefessasICA B aHHOM CJlyyae ene H TeM 
4TO H3 OMHOFO H TOPO Xe ChIPbA MW OMHUM MU TeM 2Ke METOMOM, MCHA JIMIIb yeulo 
BUA TEXHOMOPHyecKOrO Mpollecca, MOXKHO NOyuaTb OOpasitbl KOMIONTHO! 
KPeMHEKHCJOTHI, CyMleCTBeEHHO pasJIMUHbie MO ycuMBatoulemy addexty. Orcion 
NOABJIACTCA BOSMOXKHOCTb COMOCTABJICHHA AKTHBHOrO HM HeaKTHBHOTO Hanow 
HUTeseH, 3HAYMTEIbHO OOIee POACTBEHHDIX MexKLy Co6oH, em BCe paHee uccue 
JOBaHHble OOpasilbl yrviepOWHbIX Ccax. 

Jina MpopeweHua ucceqOBaHHs Oblia H3roTOBJeHa CepuA OOpasiloB KOU 
AOUAHOK KPEMHEKMCIOTHI, OOAaLaOUMX BbICOKUM, CPeXHUM MH MaJIbIM YCHJIMBAIO 
IMM eCTBHeM B pesHHax U3 HaTpH-OyTaqueHoRoro KayyykKa (Ta6u. 1). Xump 
yeCKHH COCTaB STHX OOPasoB Obl MpakTuuecKH OMHAKOB. TakxKe He3Haun 
TeJibHO Pa3JIMYAaIMCb OHM NO yAeJbHOK NoBepxuoctu, pH u pay alcopOunonHl. 
XapakTepHCTHK (afcopOluA TOMyONa, CTeapHHOBOH KUCJIOTEI, KaytyKa) (Ta6a1. 2) 

OHaKO pe3HHOBble CMeCH, HSFOTOBJeHHbIe Ha OCHOBe HaTpuii-OyTaMeHOBOr 
KayuykKa WM CoflepxKariue ucceyemble OOPasilbl, OKA8AaIHCb CyIleCTBCHHO pas 
JIMUHBIMH B OTHOMeHHH Kak CTPyKTypbl CMecH, TaK HM (M3NKO-MexannueckH 
CBOHCTB BYJIKAHH3aTOB. 

Jlis U3y4eHHA CTPyKTYPbI CMecH OblIa HCMOMb3OBaHa JerKasn pacTBopr 
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MOCTb KOJWIOMAHOH KPe€MHEKHCJOTbI B pasOaBJIeHHOM pacTBOpe eKoro Hatpa, 
3 MPOTHBOMOMOXKHOCTH KayuyKy, He pacTBopstomemycs B Hem. [lomBepras cmecp 
KUMAMCHHIO C TAKUM PaCTBOPOM, MbI H3MepsJIM 3aTeM KOMHUECTBO Mepemesiiero 
B pacTBOp HanowHUTeIA. OxKa3a- 

MOCb, UTO “eM AKTBHUee KOMVONI- Da Sam Wa 
daa KpeMHekucsloTa, Tem ObicTpee 
BeoulHee yaercA USBIeIh €€ US x, oa creonern-| Ya. no- cop OPEL.) Age 
PMeCH C Kaydykom. [Jo aHamorun xa o6pasyon | BepxH.s| ayona, (eae | kayay-| pH 
2 OeHTOHHTOBBIMH (?) H CaxkeBbIMH = “A7OT#ETEMA | MIP Naniom|r [uMompjr |X Tit 
) CMeCAMH, MOXKHO mpequoso- 
ee es COS BED | iuoanil |. ahaa ouee Loumalolia 8,7 
HOH KOJIIOUZHOM KPeMHEKHCJOTEI Cpenueli aK- 
.OalaroT CMOCcOGHOCTHIO K OOpa- THBHOCTH — 8,8 — 18.4 
30BaHHIO ILemOueUHDbIX CTpyKTyp, Heaxtusubpl | 50,3 thst 0,56 | 0,108] 10,0 
1aJIM4UMe KOTOPHIX MOsBOHeT pac- | 
fBOPHTeO JIerKO IIPOHHKHYTb B CMeCb, a OOpPasz0BaBIlemycs pacTBopy CHVIN- 
<aTa Tak Ke JlerkO yNamuTbces us Hee. IIpu orcyrcrBun pacrBopenusa mpeqnoa- 
“aeTCA, 4TO OOulee WIM MeHee TOMCTad KayuykKOBaA MpociolKa MexKLy 130- 
TMPOBaHHBIMH “aCTHaMH KPeMHeKHCJOTEI MpenaTcrByet nuddysuu pacrsopn- 
‘eld K “WaCTHUAaM HalouwHuTena. CyilecTBeHHO OTMeTHTb, 4TO NO CTemeHH pac- 


‘BOPCHHA B Cpeze BoZHOrO pacrBopa NaOH axkruBuble M HeakTHBHble OOpasiibi 
J[HH AKOBBI. 


Ancop€y.|Amcopén,. 
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Puc, 1. SapucuMocTb Mexyy Ha- Puc, 2. SapucuMocTb Mexyy Koapdu- 
TIOJIHCHHeEM H KOS*PPHILMeCHTOM BbI- WHeHTOM BbIleayHBanHHA MH (pu3HKO- 
IleauHBaeMOCTH aKTHBHOM MW He- MeXaHHYeCKHMH CBOMCTBAMM BYJIKa- 
AKTHBHOM KPeCMHEKHCJIOTHI 3 Hu3aTOB. / — compoTHBJieHHe paspbiBy, 
TPEXKOMMOHEHTHBIX cMeceli, Cco- 2 — oTHOCHTeIbHOe yAwHeHHe, 3 — 
lepmwaujuxX HeakTHBHylo (/) u ocTaTouHoe yInHeHHe, 4 — ComporHB- 
AKTHBHYy!IO (2) KpeMHeKHCJIOTYy JICHHe paspbIBy 


Jlaa xapakrepucTuku CTeleHH CrpyKTyPUpoBaHuA HalowHUTeA B CMeCH 
[PHMeHAJICA «KOSPPMUMeHT BbINEIAIMBAHHA», XapakTepHsyIOULHM MoO Mepe- 
Olamero B WeMOUHOM pacTBOop HamomHUTeNA OT OOmlero Comep2xKaHuA eFO B 
MecH. 

Ha puc. | moKa3aHa 3aBMCUMOCTb Kooppulenta BbILeMayMBaHuA OT CTeTIeHH 
ANOJHeEHHA MIA OOPasloB KOJJONMHOM KPeMHCKUCHOTHI C HaHOompiien ycu- 
HBaIOULell CHOCOOHOCTHIO (AaKTHBHbIM oOpasell) U C HaMMeHbINeH YCHJIMBalouleH 
MOCOOHOCTHIO (HeaKTHBHbI OOpasell). Kak BUHO, akTHBHAaA eed 
BINLENAYHBAaeTCA MOHOCTHIO IPH TAKHX CTeMeHAX HalOHeH HA (oKo10 35 0Obe- 
op Ha 100 Bec. wacteit KayuyKa), IPM KOTOPbIX HeaKTHBHbI OOpasell B TeX 2Ke 
CIOBUAX IpakTHYeCKM He pacTBOpseTcA. ITO MOATBepAaeT pasndHe Beet 
akTepe pacmpeyeieHua ByX MCCJIeOBAaHHDIX o6pa3iloB KPeMHeKHCJIOT 

i - Kayuyke. 
aTpHi-OyTaqHeHOBOM Kayuy m an 


Vurepecuo ormeruTb, uTO TOCIe yaJIeHHA AKTHBHOH KPCMHCKHCJIOTHI BbIL[e! 
JIAUHBaHHeM OCTABLIMHCA OOpasell CbIPOH Pe3HHOBOM CMeCH OKa3bIBaeTCA TAK KE 
HepacTBOpHMbIM B OpraHHyecKOM pacTBopuTee, Kak H MO BbileauHBaHuA 

To OOcCTOATeJIbCTBO, UTO AKTHBHDIN OOPasell BHIIMeaYHBaeTCA H3 CMeCH 3Hai 
UNTeJIbHO Jerue, YeM HeAKTHBHbIi, HesIb39 OObACHHTb OOPasOBaHHeM Pas JIMYHOrG 


T a6. Hala +3 


T-pa ’ Koshoun. C O Seer RO Tinie ; 
npoxasi- | TTT | puutenad. | “Pasppy, | yaaun., | Yaqui, | pasaupy, 
oc” % 10 4ac., % KT cm? % % KT'/cM 
= — 100 AML 448 30,8 39,9 
400, 10,5 Sib sO 115,6 626 04,0 50,9 
600 12,4 12,9 02,8 494 LTO oth 


KOJIMUeCTBa Pea KAYYYK— HanOJIHUTeJb, TAK KaK TOP a MpHWWIOCb Obl MONyCTuTp| 
YTO AKTHBHbIM OOpasell CBASbIBAeT KAYYYK B MeHDILUCH CTeMeHH, YM HeaKTHB) 
HbIii, a STO MPOTHBOPeYNT CYUIECTBYIONLUM MpescCTaBJIeHHAM O B3aHMOJelCTBUI 
KayuyKa C HamOuJHHTeJeM. 

Ham npefctapserca, uTO MOJyYeHHbIe WaHHble, TaK Ke KaK MU pesywJbTaTy 
6ouee paHHux paoor (1, +, °), cBHeTeJIbCTBYIOT O TOM, UTO B CTPpyKType Hepac. 
TBOPHMOLO Fea KAYYYK — HAaNOJIHUTeb, HapsALy CO CBASAMH MexK ly Kay4yKOM 
HamouHutTedem (°, 7), cyulecTBeHHOe 3Ha4eHHe HMeIOT MOMepeyuHble CBA3H Mem 
CaMHMH MOJIeKyJlaMH TOJIMMepa. 

M3yuenne (dv3HkKO-MeXaHHueCKHX CBOUCTB BYJIKAaHH3aTOB, COjlep?KallH? 
ucculelyemble OOpasi{bl KOWIOUAHOH KPCMHEKHCJIOTHI, MOKa3aJl0O, YTO 4UeM BbILE 
KOSPPUUMeHT BbILNLETATHBAaHHA HaMOJHHTe/IA W3 aHHOW CHCTeMbI, TeM BDBILUe 
IIPOUHOCTHbIe XapaKTePpHCTHKH BYAKaHv3atTa. OTH JaHHble MOKa3aHbl Ha pH. 2) 

Bee ucnbiranHble OOpasitbl 10 CTeMeHH AKTHMBHOCTH MOXKHO pa3fleJIMTb He 
Tpu TpynMbl: a) HeAKTHBHbIe OOPasllbl, AIA KOTOPHIX KOSPPUUNEHT BbINETATH 
BaHHA MeHbile 25%; 6) OOpasilbl CpeAHelH AKTHBHOCTH, [JIA KOTOPbIX KOsppuly 
eHT BbILLe TaN BaHHua CcocraBssnet 40—50%, u B) AKTHBHbIe OOPasItbl, AIA KOTOPbI! 
KosppuuneHT BbIeTaWNBaHHA Jocruraer 70—100%. B sTom xe MOpsKe pac 
MoaraeTcaA SHAUMTeIbHOe OOJIbIIMHCTBO HCCJIEAOBaHHbIX OOPasllOB NO PUu3sHKO 
MeXaHH¥eCKHM [10Ka3aTeJIHM COOTBETCTBYIONIUX BYJIKAHV3aTOB. 

CylecTBeHHOe MOHM2KeHHe AKTHBHOCTH OOpa3ila KOJIOHAHOH KPeMHEKHC 
JIOTbI MOXAKHO AOCTHIHYTb WYTeM HarpeBaHUA ero pH TemNepatype 600°. Oru pe 
3YJIbTaTbI MOKa3aHbl B TaOJ. 3. 

CpaBHHTeIbHO HU3KaA TeMlepaTypa, pH KOTOpOH MpoucxoxAT Hadvoae 
Mble H3MCHeCHHA, YKa3bIBaeT Ha H3BeCTHYIO HEYCTOHUYMBOCTh KPHCTAaJJIMUeCKO! 
pelleTKH KPC€MHEKHCJIOTbI, BCPOATHO, CBA3AHHYIO C YCJIOBHAMHM OCaxK]eHus 
IIpu 600°, ovepuyHo, NponcxoUT peKpucTanMsalluA, B pesybTaTe KOTOPO! 
COCTaBJIAIONLMe EO UaCTHILy WIeMeHTAapHble KPHCTaJIHKU NepexoLAT B Apyryw 
Oolee ycrouwuMBy!O KpuCcTaliMueckylo (bopMy: 9TOT Mepexo conpoBoxjaerc 
morepe AKTHBHOCTH MatTepHalla Kak YCHJIMTeIA KayuyKa. 

Heycrouupoe CocroaHHe KPHCTaJJIMYeCKOM pellieTKH aKTHBHOTO OOpas3il 
OJUKHO HaHTH OTparKeHue B psifle CBOMCTB MaTepHasla, B UaCTHOCTH, B Yo OT 
HOIWeHHH K pacTBopHTedam. C sTOH IeJIbIO MbI MCC/IeLOBaIM KMHeETUKY pacrTBope 
HUA TEXHMYeCKOH (AKTHBHOM MW HeaKTHBHOM) HM MasM30BaHHOM (aKTHBHOI ui HE 
AKTMBHOM) KOJWIOMAHOH KPeCMHEKHCJIOTHI B BOLHOM pacTBope eKOrO HaTpa Mp 
pa3JIMUHbIX TeMMepatypax. 

Kak BuHo u3 puc. 3 14, TeXHMNeECKHH AKTMBHbI OOpasell pacrBopserca 
1% pacrsope NaOH mpu Bcex ucceqoBaHHbix TemmepatypaX MejleHHee, ue 
HeakTHBHbIit. Haodopor, akTuBHbili OOpa3ell, OUMMeHHBIi d1eKTPoO/MasH30N 
pacrBopserca Obicrpee, YemM NMOMBeprHyTbit Takolt %Ke OUNHCTKe HeakKTHBHbIt 
Takum 00pasom , IIpuMecu, acopOupoBaHHble Ha NOBepXHOCTH KPeMHEKHCJIOTL 
B OOVIbINel CTeMCHH TOPMO3AT PaCTBOPeHHe aKTHBHOM MOMMPUKALMU, sem Ht 
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AKTHBHOM. [locuie yqaneHua 9TUX O1 
AKTHBHOPO OOpasila, Kak MBI UW TIpe 
i@M PacTBOpeHhe HeakTHBHOTrO. 


PHMece NyTeM seKTpoAMaNHsa pactBopeHHe 
ANONarau, MpHoOperaer OOmbULyIo CKOpOCTD, 
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Puc. 3. KunetuKa pacTsopeHux Puce. 4. Kunetuka pacTsopexua 
TeXHHYeCKOli KP€MHCKHCJIOTHI? J\MaJIM30BaHHOM KPeCMHeKHCJIOTHI: 
7 — akTuBHOol, 2 — HeaKTHBHOli 1 — akTwBHol, 2— HeakTUBHOl 


OTO pa3iMuHe B CKOPOCTAX PaCTBOPeHAA AMaIH3O0BaHHbIX MpOLyKTOB OfH- 
{aKOBOrO XHMHYeCKOrO COCTaBa YKa3biBaeT Ha Pa3JIHuNe B CTPOeHHH 3JIeMeH- 
apHOH suelKH, MeHee yCTOHYHBOH B CJly4ae akTHBHOrO OOpasita. TlocmeqHee 
Oe? ObITb CBA3AHO C HaJIMUMeM HCKaKeHu UM edeKTOB B pe3syJIbTaTe 3a- 
‘BaTa MOCTOPOHHHX aTOMOB HJIH HOHOB B Mpollecce ocak eHHA KPeCMHEKHCJIOTHI 
3 pacTBOpoOB. 


HayuHo-nccaeqopaTebCKHii HHCTHTYT Tocrynust0o 
WIHHHOH IIpOMbILUJIeCHHOCTH 12 XII 1957 
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Tloxaangn AkajleMuuM Hayk CCGG 
1958. Tom 119, Ne 6 


PH3HYECKAA XHMH} 
E. JI. @PAHKEBHY u B. JI. TAJIbPO3E 


O CPOJCTBE K NPOTOHY BOJOPOJA HM TPEJEJIBHbIX | 
YPIEBOXOPOJOB 


(ITpedcmaeaeno axademuxom B. H. KonOpamveeoim 24 X 1957) 


CpogcTrBo MoueKya K mpoToHy P ABJIAeTCA BeCbMa CYIeCTBEHHOH TepMOXH 
MHYecKOH mocrosHHOM. Mexyy TeM, MpaAMble SKCMePpHMeHTaJIbHble MaHHbIe | 
CpoJCTBe K MpOTOHY, MouyyaeMble MeTOJOM 3IeEKTPOHHOFO yAapa, Obi Jo H 
JaBHeTO BPCMeHH H3BeCCTHbI TOJIbKO JIA HeHACHILCHHDIX COeAMHeHHH. 

Hanwaue nomoxKuTebHOrO cposcTBa BoLopoya HW MeTaHa K MpOTOHY BBITE 


KaeT H3 CyU[eCTBOBaHHA CTaOWJIbHbIX HOHOB Hz () u CH; (2). Ornocutesbu! 
OHHEBbIX» HOHOB TOMOJIOFOB MeTaHa B JIMTepaType HeT cBeeHHH. B padore oH 
rO H3 aBTOpOB (°) OblO MOKa3aHO, YTO IPH CTOJIKHOBCHHH MOJIEKYJIAPHbIX HOH 
9TaHa, mponmaHa, OyTaHa C MOJIeKYJIaMH STHX BeLLeECTB COOTBETCTBYIOIIHX «OHH 
BbIX» HOHOB He OOpasyerca. B stToli padoTe, a Takxe B padoTe CTHBeHCOH 
vw Illuccnepa (1%) Obiia oleHeHa HMKHAA panna Py,. Pupmcderbyzepom (*) | 
Bapkepom u Siipuxrom (°) Obl ocymlecTBIeH TeOpeTH¥eCKHH pacueT SHepr 
vona H;. Cumoncom u fp. BetuunHa Py, Oblia Nomwy4eHa Ha OCHOBe pad 
yeros Tupuberbqepa u3 3aKOHa B3aMMOgelcTBuA H* c He, nomy4eHHoro 
ONbITaX MO pacceAHHIO MPOTOHOB B BOfopone (°). B Hacroxmem cooOnentt 
M3Jlara‘orca pe3yJIbTAaTb! OMbITOB MO ONMpeseseHuIO CpOACTBa K MpOTOHY BOL 
pola, MeraHa, 9TaHa HM IIpolaHa MeTOJOM MOHHOrO yflapa, Pa3BHTbIM aBTd 
pamn (‘). 

Onpirbl 10 O6HapyxXeHMIO peakIM, MPHBOLAMUX K OOpas0BaHHIo BTOPHYHL! 
voHoB Hi , mpousBofuiucb Ha macc-cnekTpometpe MC-la (8). Oueprua uoK 
3HPYIOWHX I3JIEKTPOHOB Oblwia paBHa 50 9B. B onpiraxX c H3MeHeHHeM JaBJIeHi 
ra30B B HOHHOM HCTOUHNKe MCCyIeMOBaJIMCh CuIeWyIoulue peaKIHH: 

(1) Hy + H,> Hy +H; (2) Hj +C,H,> Hy + CH; (3) H, + GH} +H + GH 
(or C.F ae a Core: (0) Hy sbGH io, Gis 

TloxasaHo, 4uTo oOaBseHve alleTHJIeHa B HOHHbIM WCTOUHMK, COJep Kali 
BOLOpOA mpu JaBsenun~10™4mm pr cr., He NOBbIMWAaeT BbIXOLa HOHOB H3. B art 
ycoBuax uonbt HZ oOpasyiorca TOMDKO B Mpotecce (1). OnHaKo ROOaBneHne | 


HOHHbIM MCTOUHHK B aHaJIOrHYHbIX YCJIOBUAX 9TAaHAa NOBbIMaeT TOK noHOB Hy 
STO CBHJeTeJIbCTBYeT O TOM, 4TO, Kpome (1), OcymlecTBAAeTCA MO Kpalineli Me 
OHH M3 Mpolfeccos (4) uuin (5). 1a oeHKH NpesebHbIX 3HAYeHHH CpOscTBa MOM 
KyJIbI He kK MpOTOHy aBTOpaMH HCHOMb3OBAaIMCh CIeMyloulHe SHAYeEHUA 9HEpr 
AuccouMalMn HW MOTeHWMaOB HOHM3aquu MoseKyst: D(H2)=103,2 kkan/moml 
D(C2H;— H)=96 xkkau/mMonb (°), D(CozH — H)=121 kxan/momp (°), J (H2)4 
= 15,43 9B, /(CeH2)=11,43 9B (1°), 1(C2He)=11,76 9B (2°). 
Tak Kak, B COOTBETCTBHH C IpaBHJIOM, JI@xKallHM B OCHOBe MeTOJa HOHHON 
yAapa, TelOBOK 9¢ekT HOHHO-MOMeKYJIAPHBIX peakUn, OOHAPy2KHMbIX Mact 
CNeKTPOMeTpHyecKH, MOJOMKUTeIeH WIM paBeH HYJO, a HeoOHapyXKuMplx + 
OTpHlaTeseH, TO HCMOIb30BaHMe OMbITHDIX CBeeHHH O peakuHaAx (1)+-(5) | 
MPHBeAeHHBIX BbIle SHepreTHYeCKUX BeEMMYNH NOSBOAeT HAMMCATh CEMLYIOUL 
PA HepaBeHCTB, ONpPeeAIOUIMX Mpeferb! JOMYCTHMBIX 3HAYeHU CpoycTH 
K mpotony: 1) Pu, >61 KKxan/Monb; 2) Py, <79 KKkan/monp; 3) Py, << 1% 
KKaJI /MOJb; 4) Py, > 54 KKan/Momb. | 
Hepapencrsa 1) u 2) ompeyxensnior Han6onee y3Kuii MHTepBal BO3MO2KHbh 
sHayeHHH Py,:61 Kkam/ Mob < Py, < 79 KKaa/Momb. Beps cpequee 13 TBY) 
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KpaluX BO3MOXHBIX sHayeHuli, nomyyaem Py, = 70-9 KKaJl /MoJIb. Mute- 
pecHo, 4TO pacuer STO BeMMYMHbI Ha OCHOBaHHH ]aHHbIXx (*) uw (°) MH 9kcrepn- 


MeHTaJIbHOro sHayeHHA D (He) ‘qaer 81 u 77 kKau/Moub, a onbitb! Cumonca 
69,2 KKat / MOJIb. 


Bee aibHetimue OMbITHI UPOUSBOAMINCb Ha CMeWMasIbHOM Macc-cneKTpo- 
‘MeTpe, OOsla{aiolleM NOBBILIeHHOH UYBCTBUTebHOCTbIO VM BO3MOXKHOCTHIO TOYUHO 
MSM€DPsATb MOTEHMUMaNbI NOABMEHHA MOHOB (11). J[ia onpeqetenua cpoycTBa K mpo- 
TOHY MOJIeKyJIbI MeTaHa, Te oeeunee cleqyroulve MpoOueccbl, B KOTOpbIX 


‘MOKeT OOpas0BarbcaA HOH “cH, * 
| (6) CH} +CHy > CH? + CHs; 


A) CHa + CHP > CHS + C.H,; 
48) CHyg + H,0+ + CH + OH; 
(9) CH +H,0 + CHf + 0H; 
| MO) eCHet Hi eH? 4H; 

| mi) CHE +H, = CHS + H; 
(12) CsHf + CHs > CH; +CsHs; en ey 13 Ud 156 
(43) CsH, + CH{ > CH? + CGH. Jnepeun anekmponob trekoppekmup.) 


Yonuel mok Cen. utk 2 


) 
| 
| 


Peaxuna (6) Oblia HACHTH- pyc, 1. Kpuepie nospaenua uonop CHt u CH? us 


'puuupopana NyT€M CpaBHeHHA wmerana. Uncaio payzom c KpuBo nosBueuua CHg — 
NOTeCHILHaJIOB NOABJICHHA WMOHOB xkoapdpuuMeHT, Ha KOTOpbIM Hao YMHOXKATb COOT- 


cut +. BeTCTBYIOUHe OPAMHATH, TOO! CpaBHMBaTD MexKLy 
CH, u CH;. Coorsercrsyto co6of KpuBble NosBreHua. Pn cy, = 10-4 MM pt. cr., 
dive KPHBbIe MOABJIEHHA WOKa- P : ; 


3aHbl Ha puc. 1. IIpu yo6as- net. Cale = 2-10-4 mM pr. cr. 


JI@HHM B HOHHDIM MCTOUHMK 9TaHa NOTeHIMa NomBseHua MOHOB CH; He u3Me- 
HAeTCA. OTO 3HayHT, 4YTO Npotecc (7) ABIAeTCAH ZHOTePMHUHBIM. 

IIponeccr (8) wu (9) mpopepaucb B OMbITe C NOBBIMIeHHeM JaBsIeHHA MapoB 
BOJbI B HOHHOM HcTouHuKe. Hounsallua MpoMsBOAMach BJIEKTpOHAaMH C 9Hep- 
| Tuell 14 98. [lpm sToM B HOHH3alMOHHOM KaMepe MepBHUHbIMHA Obl TObKO 


- MOHBI CH? u H,O*. Yeenuyenne japnenua apOB BOJbI He MpHBOAMT K yBe- 
 JIAUeHHIO BbIXOJJa HOHOB Ges. Tok uoHoBp 17 a.e.M. ocTaeTCA MOCTOAHHBIM 


HM OOyCJIOBJIEH H30TONHBIMA HYOHaMH MeTaHa HM BTOPHUHbIMH HOHaMH Ghigte rote 
pa3sylolluMuca B mpolecce (6). JloOapmnenue BOOpoqa B HOHHbI MCTOUHHK, 
cojepxKalilui MeTaH, MOBbIllaeT BbIXOM HoHOB CH (puc. 2). Oro ysemuyeune, 
OYeBHHO, BbI3BaHO, MO KpalHeli Mepe, OMHHM M3 Npomeccosp (10) uuu (11). 
AHaJOrMUHbIM ONbIT MpOBoRMIcA MpH WOOaBseHHH B MOHHBIM WUCTOUHHK MponH- 

Jewa (puc. 3). Yeenmyenue TokKa vonop CH? B sToM CJlyyae CBA3aHO NO 

-Kpaliveli Mepe c OJHHM H3 TIporeccos (12) ua (13) * 

BpryucyienHe MpelebHbIX 3HaYeHWH CpoXcTBa K MpoTOHy meraHa Pcn,, 
Be eee Ha OCHOBaHHM MOMyYeHHbIX CBeeHuH O Mpolleccax oOpasoBaHna 


wonos CH;, paer culegyroujue HepaBexcrsa: 6) Pou, 2114 KKan/ mon; 
7) Pou, < 139 kKaa/ Mow; 8) Pea, <0 129 onnanyaionn 9) “Pa <189 
Kkaal / Mom; lore. - O12 ike MOM, 11) Pou, >91 xKKan/Moub. 

Hepapenctsa 6) u 8) onpegemaior HanOovlee y3Kue npesempl: 114 kKan/Molb< 
< Pou, <( 129 xKaa/ Mon. 

hive pacuete, Hapsyy Cc MpuBexeHHbiMH Bblue sHayennamu D(H), 
D(C,H;—H), J/(He), /(C,H,), ucnonpsopamuch culeqyiollue BeJIMUMHEI: 
D.(CH,— H)=101 Khan (Mom, i) D(HO—H)=116 xxan/momp (°), 
D (C;H;—H)=77 kkam / Mom (?”),7 (CH,)= 13,04 3p (19), J (H,O) = 12,62 98 (7°), 
I(C3H, fe 9,84 9B (7°). 

* TlockombKy mpoueccnt (10) u (11, a Taxxe (12) u (13) KaK~bl B OTRebHOCTH He 


HCCMeAOBANCb, MBI HMceM T1paBO yBepeHHO MIPHMHCaTb YBeJIMYCHMe TOKA BTOPHYHbIX HOHOB 
TObKO TOMY Mpoueccy, KOTOpHIi MaeT MeHbUy10 BemMuHHy Pcyy,. 
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CTOJIK- HOBeCHHAX . 

Tlouckv «yTHKeJIGHHBIX» HOHOB Gas NIpOHSBOAMJIMCb = TIpH stil 
VMOHOB WIM MOJIeKyJI 9TaHa C MOJI€KyJIaMH uw WOHaMu pa3JIMYHbIx y oe 
poop, a TakKxKe BOOposa. Vccneqopanbl cseqyrourue Mpolkeccbl CTOJIKHO oF 
CHP + He; CoHe LH; CHy +CHa) 


6-60 | | 
CoHg +CHP; CoHe+ CoH: CoHy -F} 


‘ies CH GH ep CHipi GH pam 

S +HC4Hi 9; CoHs + uso-CaHy}; CHE Fy 

= + u30-CyHiy; CoH? + CoH. 

S |= ; | 
Rea le Jlo6apseHHe B HOHHbIM HCTOU-) 
“iss HUK, cCOjepxKallHit sTaH, JOOOTO} 

4 2 M3 yKa3aHHbIX Ta30B He MPHBOAUT) 
8 K YBCJIMUCHHIO OTHOIMCHHA TOKOB} 

§ vouosp 31 u 30 a.e.M., mocJeqHee) 
ocraeTca  paBHbIM  OTHOLJCHHIO 

a g 100 200 300mm TOKOB COOTBETCTBYIOUIMX H3OTOI-; 
Aabnenue Wy 8 nanycky. ob veme HBIX HOHOB 9TaHa (2,3%). CeqoBa-} 
V@IbHO, HH B OfHOM 3 Mpo-} 


Puc. 2. 3apucuMocTb BbIxoqa HoHOB CHs* OT yeccogn MOHD! Gls. He oOpa3ylo-- 


Wapuenua Bofopogza. B HOHHOM HCTOUHHKe CMeCb Hoe 3Hael 
CH, — He. Dlapmenwe ra3a B WOHHOM HCTOUHHKe Tc. Havmerpiiee BosMoxK 


B ~108 pa3 MeHbIe, YeM jaBueHNe B HanycK- YeHHe BepXHell rpaHHUbl CPOACTBA} 
HOM OObeme MOJICKYJIbl 9TAHA K TIPOTOHY jaert} 

UcHOsb30BaHHe mporecca C,H,+ 

+ Hs. IlIpu strom nosmyuaetes Pc.w,< 6! kKas/ Mou. | 


Tloucku novos C3H+ nponspogwimcb MpH HOHH3alMM NMponaHa, a Tak*«Ke 
pH WOHM3aIlMM CMeceit Mponana c BOAOpOMoM, c MeraHoM, c 3TaHoM. IIpw 


9TOM 1OKa3aHO, YTO HOHBI C3H; He 06- : 
HapyKUBalOTCH KaK IpOMyKTbI mporec- | 


COB C3Hg + He, C3;H, + ae CsHs + ne 
“> GHiauaGa lect Chie Caldas: Cpe ee 
GH. GHe..C.He-- GH. Hauer. | She 
mee BO3SMOXKHOe 38HAYVEHHe BepXHeH Trpa- 


HHI Poy, aeT Mporece CsH, + Hz. 100 200 = 300, 4am 

Takum o6pa3om, Pc,H,< 61 KKaJI/Moub. Aabnenue bsH_ 9 nanyckn. oboeme 
Crporo roBopx, oGHapyxxKeHHe Bcex 

MIpHBeeHHbIX B CTaTbe WOHHO-MovIeky- Puc. 3. 3aBncumoctTp aay Houosp CH;* 

apis mpoueccos  anaparype, mpi Aaszen mpamzexa, no 

MCHABLICHCA AaBTOPaMH, BOSMO%KHO He 2.350 pre te, at 

TOJIbKO B CJlyyae UX TEPMOHEMTPaJIbHOCTH 

WIM SK3OTePMMYHOCTH, HO HM B Cyly- 


uae, korjla mpolecc 9HoTepMuyeH Ha 1-2 kKaJ/MOJb. ITO MpuBOANT 
K CHWKeHHIO HalJeHHbIX BeHuHH Ha | — 2 xKkas/ Mob. 

O6napy2KeHHasd peskaa pasHHlla B CPpOJCTBe K NPOTOHY MeTaHa H ero TOMOJIOrOB. 
ABJACTCH BECbMa HeOMKUaHHOH WH TpeOyeT cBOero TeopeTHYecKOrO OODACHeCHUA. 


VuctutyT Xumuueckolt :bu3suKy Ilocrynusto 
Akayemu Hayk CCCP 21 X 1957 
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Horknane Akayemunu nayx CCCP 
1958. Tom 119, Ne 6 


PH3HTECKAA XHMHA 
H. A. ®YKC u C. C. AHKOBCKHH 


O TEPMO®OPES3E B TIOTOKE A9PO30J14 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 2 I 1958) 


Bonpoc 0 BevIH4HHe CHJIbI, JeHCTBYIONLel Ha YaCTHILb! aapososeli B HepaBHO- 
MepHO HarperoH cpesle, TeOpeTHYeCKH paspelleH AVIA JBYX MpeMebHbIX cyy- 
qaeB: OUCHb OOJIbIOH H OYeH MaJION BeIMUNHbI OTHOWEeHUA d/), re d — pasmep 
4acTHI Wh — CpeQHAA WMHa CBOOOAHOrO IlyTH MoviekyvI rasa. Tpud<) mpu- 
CyTCTBHe UaCTHIIbl He Hapyllaer pacipeflesieHHA CKOPOCTeH MOJIeKyJI, TeM- 
MepaTypHbIh rpayueHT BHYTPH YaCTHIbI MaJI H HM MOXKHO TpeHeOpeub. Jleti- 
TBYIOULaA Ha YaACTHIY CuJla BbISBaHa TEM, UTO CpesHHe CKOPOCTH GomOapAupyto- 
ULMX “WaCTHILy C pasHbIX CTOPOH MOJIeKYJI Ta3a HECKOJIbKO pasJIMUHbI. Pes ybru- 
pyloulad CuJla, He 3aBMCALWad OT MpPHpOb! YacTuMb! (ec MpeHeOpeyb HeGoOsb- 
WWM 2dpeKTOM, OOYCJIOBJICHHDIM Pa3sJIMYHAMH B BeJIMUMHE KOIPPUuILMeHTa AKKO- 
OallWH MOJIeKYJI, M IPHHATb €FO PaBHbIM €/MHULe), paBHa B Clyuae CchepuyecKoH 
acTHIIbI c uametrpom d 


3s (1) 


rye p — apjeHue rasa, 7 — aOcouoTHas Temllepatypa, G — TemiepaTypHbilt 
rpaguent B raze (/, ”). 

 B cayuae d>>) ocHoBuyio pOulb UrpaeTrpasueHT TemMepatypbl Ha MOBepx- 
HOCTH 4aCTHILbI, BbISbIBAIOMIHA, KaK yKa3as MakcBeJiI, CKOJIb%KeHMe asa BOVIb. 
mopepxuHoctu. O6ycloBeHHad TpeHHeM MerK ly YaCTHUeH HM rasOM pesyJIbTUPyio- 
mad cua paBHa mo Onureiny (*) 


Fa 
| 
. 

rye 7 — BASKOCTb HM y—MoTHOcTh rasa, B= y,/(2x, + ¥%;)) Xq 4 YL; —TEN- 
JIOMPOBOMHOCTH Ta3a HW YaCTHILbI. 

 JIpupasnusan F comporTupseHuio cpebl, MbI MOyIMM AIA CKOpocTH Tep- 
Motbope3a, T. €. JBHXKeHHA YaCTHIbI B NOe TeMMepaTypHoro rpaMeHTa, pH 
d >>) Bplpaxkennue 


9nBn2dG 
ore © (2) 


a Ni ney (3) 


rae y— KuHemaTHuecKasd BaA3KOocTb rasa. IIpu d< > conpoTuBmenue cpejbt 
pasuo —/;x cd?V, rae C — cpeud aGCOOTHAA CKOPOCTb Ta3OBbIX MOJIe- 
KyJI, * — Ko3ppHuHeH}r, ume 3HaueHue or 1,0 yo 1,44 (*). CuegoBa- 
TEJIbHO, 


nage, (4) 


[lonarax p=™/s-x(c)’, 1 = 9ych (8 —uncMOBOH KOxXppulMeHT oT 0,3 
no 0,5), MbI nowryuaem: 


3 tvG 
Ve aia - (5) 


Tir 


TakuM o6pa30M, B OOOMX MpeAeMbHbIX CJIyUaIX CKOPOCTb TepMo(opes3a H 
3aBHCHT OT pa3Mepa uacTHl. Tak Kak B OoJIbiuMHCTBe clyyaeB B< 1, TO 3g 
HCKJIOYUCHHeM YaCTHI, W3 OYeCHb MVIOXHX MPOBORHHKOB Tella, CKOPOCTb TepMO>+ 
(popesa npn d<<) yowKHAa ObITh 3HaUHTebHO Gombe, uem npu dd. La 
cryuat dh TeOpHA ABJeHHA BeCbMa CJO%KHa; paOoT B 9TOM HalipaBJIeHH 
He WMeeTcs. 

OKCMepHMeHTaIbHoe UcceoBaHve TepMotopesa MpOBOAMIOCb B KOHeH+ 
carope MummuKkeHa, B KOTOpOM BepXHAA OOKMaqKa uMela Oosee BHICOKYyIq 
TemMepatypy, weM HwKHAA (°,°), T. €. B HeMOMBHXKHOM Cpe. Vi3mepsu1ack 
CKOpOcTb TepMotpopesa KaleleK HeJleTYYHX OpfaHHyeCKHX %KUKOCTeH ¢ 
d = 0,8—4,0u u Oblmo0 nowy4eHo xXopomtee cormacue c popmyon (3), Mpusem 
Jia Kanentek c d<lp B Hee HYKHO ObIO BBOAUTh NOMpaBOdHbI cdakrTop 
KenuHrema. 

J TEXHUKH UMeeT OUeHb OOMbIMOe 3HAYeHHe TepMOopeTHy¥ecKoe ocaxkleHe 
a2po30JIel U3 MOTOKA, TaK Kak OOpa3ylouueca IpH [BHKeHUH TOPAYMX 3aliblieHy 
HbIX Ta30B Ha CTCHKAX XOJIOMMbHUKOB, KOTeIbHBIX TpyO MT. A. OCaLKM TIbWIF 
OObIMHO OGaaloT BeECbMa MAaJION TeMMOMpOBOAHOCTbIO HM C TPYAOM ya ALOTCA:! 
Ha repmoope3se B NOTOKe OCHOBaHO TakxKe JleHCcTBHe OAHOTO HW3 BaxkHeM My 
MpHOOpoB AIA UCCIeLOBaHHA azpo3s0Neli— TepMOMpelluNuTaTOpa, B KOTOPON 
a2pO30/Ib MpocacbipaeTca Yepes MIOCKOMapaIeIbHYy!O Web MeXKy MaccHB 
HbIMH MeTaJJIH¥eCKUMH OIOKaMH, MocpesquHe KOTOPOH MepneHAMKyJIAPHO JIM 
HHAM TOKa HaTAHYTa Harperad MeTasIMYeCKad HUT WIM JeHTa. A9po30Ib oca 
wjlaeTCH Ha MOMeIICHHbIX Ha MOBePXHOCTH OJIOKOB MpoOspayHbIX MOMIO*KKaH 
B BHJle y3KHX MOJIOCOK. 

Uccaenya paSory mpu6opa Ha pale NoMMAUCMepcHbIX adposoeH, Mbl OOHA 
pyXMJIM, UTO y MepeqHelH (OOpamleHHOH HaBCTpeuy MOTOKy) KPOMKH TIOJIOCOH 
OTKabIBaIOTCA TIPCHMYULeCTBEHHO CaMble MeJIKHe UaCTHUI, y 3aheH KPOMKH — 
camble KpymuHble. [Ip mepexoge or mepesueh K 3ay\Helt KPOMKe JMCMepCHOHHby 
cocTaB OCa{Ka HelpepbIBHO MeHAeTCA TaK, UTO OTHOMeHHe YMCA UaCTHU, pH 
HalekalluxX COCeqHHM (ppakUHAM, H3MeHAeTCHA B MOJb3y Ooulee KPyNHOW Ppax 
uuu (cm. pue. 1). Oro aBMeHHe HaOm0Jatocb BO BCeM HCCIeOBaHHOM HaM 
HHTepBavle JUcMepcHocTH uacruL oT 0,05 2o 6 w Ha adpO30JAX, NOJYYCHHBIX MyJb 
BepH3auven pacrBopa NaCl usu TyuIM c NoceyOULHM BbICyIMMMBaHHeM Kalleet 
WIM MpoyBaHveM BO3LyXa Hall KBapleBbIM MOPOMIKOM, H Ha AbIMe PbO, nosy 
YeHHOM BOSPOHKOM TaJieHHTa B cTpye Bosyxa. YCJIOBHA OCaKJeHHA: NoNepey 
Hoe ceyeHne fen 0,6 X 9 MM, TOJUIMHa MpOBOJIOKH M3 HuKeNA 0,2 MM, Harpe 
ToKom 1,2 —1,5 a, ckopoctb mpocacpiBanun 5—10 mu/ceK, uTO cooTBeTcTBye 
cpeqHel JIMHeHHOH CKopoctu 2—4 cm/cek. A2po30mb 3acacbIBaJICA MPAMO B Ie: 
6e3 MepexogqHoro KOHdy30pa H ABHraJICA BEpTHKaJIbHO BBepx. OcaxkyeHuve mpo 
M3BOMMIOCb HOO Ha MOKPOBHbIX CTeKsIaxX (JIA ONTHYeCKOM MUKpOCKONMH) 
JIMO0 Ha CeTOUKAaX C KOMMOMMEBOH MIeHKOM (AIA 2/IeEKTPOHHOM MUKPOCKONMA) 
GaMeruM ele, YTO MPH yKa3aHHOIt CKOPOCTH TeveHHA B MpHOOp WoMKHbI ObuTy 
3aCaCbIBaTbCA UacTHb! JO 20—30 wu, Mexky TeM KaK MAKCHMaJIbHbIii pa3- 
Mep 4aCTHIL B OCa{Kax Obl 6—7 vw. Bnpouem, Obicrpoe Mazenue acbtpeKTHBHO: 
CTH OCaKJeHHA B TepMONpellunuTaTope C POCTOM BeJIMYMHbI VaCTHU, Hannan 
cd=~5d yp, o6men3BecrHo. | 

OnucaHHoe ABJIeHHe, yKa3sbiBalollee Ha TO, UTO CKOPOCTb Tepmocbopesa 1 
MOTOKe HellpepbIBHO NaaeT MO Mepe BOSPaCTaHHA PasMepa YaCTUIL JarxKe B OOa 
CTH NpHMeHuMOcTH (bopMyIbI (3), He MOTO OcTaTHes| He3aMeyeHHbIM MHOrOUNe: 
JICHHBIMH HCCJIeqOBaTeIAMH, PaOoTaBLIMMH C ITHM TIpHOOPOM, OfHaKO, KaK HE 
CTPaHHO, B JIMTepaType MO%XKHO BCTPeTHTh JIMMb CheaHHble BCKOIb3b 3aMeuaHHs 
O TOM, UTO paciipeseseHue PasMepOB YaCTHI, B OCaKe TepMoMpellunuTatopa He 
BIOJHE PaBHOMepHO. Takoe *Ke poTuBopeuHe C TeOpuvel OQuumrelina HaliqeHo 1 
HejaBHO ONyOMKOBaHHON padore Mantra u Ketiqua (’), usyuaBuimx ocaxyeHue 
B TCPMOMNpelMMUTAaTOpe adpOsOueH C PesKO PasIM4ABWIeHCA TeMIOMPOBOMHOCTHK 
HM Halleimux, UTO BIIMAHHe MoceqHeH Ha ocaxKeHve 3HauHTeNbHO MeHDbIe 
eM STO CieyeT U3 tpopmywbI (3). Tak Kak Jia TepModope3sa B HENOABUXKHOL 
cpele Popmyva MoArBepxLeHa ONbITOM, TO NPHUMHOM STUX MpoTHBOpeunii Mory’ 
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Puc. 1. QiekTpoHHOMHKpOCcKOMHYecKHe CHHMKH C ocayKa a3po30ma NaCl s TepmMonpelunuta- 
Tope. @ — y MepeqHe KpoMKH, 6 — B CepeqHHe ocaKa, 6 — y 3aqHeli KpOMKH 


H. r. 119, Ne 6, Dyke w AnKoBcKHH 


(ObiTb JIMIb Kakve-TO d(pPeKThI, CBA8aHHble C TeveHHeM a9po30ous. Paccmorpum 
/BKpaTile HeKOTOpble H3 HHX. 

_ Muepnua uacruy npenarcrByer ux ocaxyenutw. Ofnako xapakrepu3ytiouraa 
/BbISBaHHOe HHepliweH OTKJIOHeHHe TpaeKTOPHH “ACTH, BeJIMYMHA «HHePILHOH- 
| Horo mpoGera» uacruu (°), HampuMmep, Juia uacrmi, NaCl pasmepom 4 p. paBua B 
Haluux onbirax 1—2 uw; mpu pasMepax oOmacTH TemMepaTypHOro rpafuenta B 
| HECKOJIbKO COT MHKPOH TaKOe OTKJIOHEHHe HeCymleCTBeHHO. BrisBaHHoe rpafuen- 
(TOM CkopocTH TeyeHua I’ BpamleHve “uaCcTHIL MpenAaTcTByeT CO3aHUIO TeMmMe- 
paTypHoro rpajuenta BHyTpH uacTul. MakcumasbHaa BemuuuHa T B naumx 
ombirax Oba mopayka 1000 cext uro coorsererByer (°) mepHonzy sBpaute- 
Hua ~~ 0,01 ceK., Tora Kak BpeMaA TeMMepaTypHoOl pemaKcatuu uacrum NaCl 
'c d= 4p pasuo 3-107 cex. (7°). Eme mMenbimee 3HaveHue uMeeT OpoyHOBCKoe 
/BpaweHve uacruu. I1pu BY KeHHH YaCTHUbI NapasenbHO CTeHKe Ha O143KOM 
PaccTOAHHH OT Hee IPH MaJIbIX UNCaX Re BO3HMKaeT CHJIa OTTAIKHBaHHA OT 
cteuku F = °/,,-ryd?V? (4). Ora cua, BbIsBaHHad B pacCCMaTPHBaeMOM CuJly- 
yae CeJUMeHTalel YaCTHU, WIA yKa3aHHbIxX Bbne uactuy NaCl pasua 8- 1071? 
un. Mexkyly TeM B OObIUHBIX yCOBHAX padOoTbI TepMonpellunuTaTopa G uMmeer 
BeHUHHY TopsAyKa 5000 rpay/cm, a TepMosoperuuecKasd Cua CcormacHo copmy- 
ae (2) — nopsnka 107° gun. Takum o6pa30M, HM OAMH H3 paccMOTPeHHBIX 3(p- 
(eKTOB He OOBACHAeT ONMMCAHHOFO BbIile ABJeHHA. OHO MpOTHBOpedHT Tak2Ke 
onpiram 3. VW. Koraua u P. C. Penuuoii (*), a6 mofaBliux pu npocacbipaHuu 
a9posouleH CHH3Y BBepX “epe3 BePTHKAJIbHbIM KaNWIAp, T. e€. B OTCYTCTBHe 
TepModopesa, ObICTpO BOSpacTaBillee C YBeJIHYeHHeM PasMepa YaCTHY (HawMHAaA 
cd = 0,5 uw) ocaxkeHve UX Ha CTeHKaX KanHJiapa. 


TocyapcTBeHHbI HayuHO-HCCeqoBaTebCKuli Ilocrynusto 
HHCTHTYT UBeETHBIX Me€TaJIJIOB 28 XII 1957 
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MW. E. 3JIbMMMHEP u A. B. COKOJIBCKAA 


O CMHTE3E BELECTB B HACbILJEHHOH TA3AMH | 
BOCCTAHOBUMTEJIbHOM ATMOC®EPbI BOE MO AENCTBHEM 
YJIbBTPASBYKOBbIX BOJIH 


(IIpedcmasaeno akademuxom A. H. Onapunoim 19 XII 1957) 


B HacTosieM COOOMLeEHHH MPHBOJATCA WaHHble, MOKasbiBaloulue, YTO pacmpo- 
cTpaHeHHe B BOJe YAbTPasBYKOBbIX BOJIH OOMbIUOM HHTCEHCHBHOCTH OOYCJIOBJH- 
BaeT H B OTCYTCTBHe KHCIOpOa BOSHHKHOBCHHe XHMHYCCKHX IPOMeccoB, CONmpo- 
BOXKMLaBIUHXCA CHHTe3OM PAJla HOBbIX BeLeCTB. 

CormacHoO IWMpoKO pacmpocrpaHeHHOH Tak Ha3bIBaeMOH KaBHTallMOHHOH 
QJIEKTPpOXUMHYecKOH Teopuu (1°) B KaBHTAILMOHHOM NOJIOCTH B pe3yJIbTaTe BO3- 
HUKHOBeHHA OOUbIIMX SIEKTPpHYeCKUX HalpAKeHNU MPOMCXOLUMT IJIeEKTPOHHBIM — 
mpodou (*), O6ycOBIMBAaIONIMH HOHH3AalHiO MOICKYJI BOMbI, HAXOMAMEHCA 3,eCb 
B mapooOpasHom cocrosHHH. MonusupoBaHHble YacTHIb! BOAbI MOUTH MPTHOBEHHO~ 
pacaflaioTca Ha BaJIeHTHO HeHACHIILeHHble CBOOOMHbIe pakuKaJbl H AaTOMAPHDIl 
Bpogwopon (H,O—-H + OH), kak 9TO HMeeT MeCTO IPH BO3eHCTBHH Ha BOY HO-- 
HH3HPYIOULHMH U3JLy4eHHsAMH. 

Ecau, JleHCTBUTeIbHO, B KABHTANMOHHOM MOJIOCTH HMeeT MeCTO NOABJIeEHHE 
JBUOKYILUXCA 3apAOB, CMOCOOHbIX HOHH3HPOBaTb MOJICKYJIbI BOI, TO MbI BIpa-- 
Be OXKUMLaTb, UTO TAKOMY IIpoOleccy MOryT MoOfBepraTLbewA HW MOeKYyJIbI LudpyH- 
jupytomero cioga rasa. Mcxoya u3 sTHX COOOpaxKeHH, OMMH M3 Hac ene B 1950 r. 
(°) MocTaBHJI CMelMaJIbHble ONbITHI, KOTOPble MOKa3aJIH, UTO B BOJe, HaCbiNeHHOM 
ra3000pa3HbIM BOAOPOAOM UH MOJIeKYJIAPHbIM HOAOM, NO WelicTBHeM YJIbTpasBy- 
KOBbIX BOJIH IIpOHCXOAUT AuccolMaluA Hoya. IIpowece stor ocymecTBseTCs, 
110-BHHMOMY, B KaBHTalMOHHOH NOOcTH, Kyla BMecTe C ra300Opa3sHbIM BOJO- 
posom AuddyHAupyior uM MOvJeKysbl Hoga. Monnsauyna (uM Auccoumaiua) noma 
TeCHO CBA34Ha C NMapaJeIbHOH HOHUBallMeH (HIM AuCcolMaluei) Bosoposa. 
Tlo3xxe BoccTaHOBJIeHHe HOJa B HaCbIIeEHHOH BOXOPpOOM HU MOJIEKYJIAPHbIM 
HOXOM Bose MOL WevCTBHeM YJIbTPa3BYKOBbIX BOJIH HaOwsOMasl Takxe Xeu- 
rae (°). 

B mocseqHee BpeMA HaM yflaslOCb NOKasaTb, YTO MOM WeHCTBHEM yJIbTpasBy- 
KOBDIX BOJIH AKTHBUPYIOTCA (MMCCOMMUPyIOT) B BOMe HW Apyrue rasbl. Tak, Hanpu- 
Mep, OKa3aJIOCb, YTO B MPHCyTCTBHH B O38BYYHBAaeMOH BOJe BOMOPOsa u azora 
WMeeT MeCTO OOpas0BaHve aMMHaka. 

O3ByU4HBaHHe BOJbI B MPHCYTCTBHH a30TAa MH BOLOPOJa NPOW3SBOANIOCh B CTeK- 
JIAHHBIX COCYaX IPH HHTCHCHMBHOCTH YJIbTpa3BYKOBbIX BOJIH 6—7 Br Ha 1 cm? 
u3J1yu4atouleH MOBepXHocTH (4acTota koueOaHHi 380 u 750 Kru). O6bem gucTHAI- 
JIMPOBaHHOM BOJbI, NOABepraBiiehca OSByynBaHHW, cocTaBA 10 ma. [1penBa- 
PHTeIbHO UCCJIeLyeMad BOMa HaCbIiaacb OJHOBPeMeHHO Fa3006pas3HbiIM a30TOM 
HM BOMOPOAOM, THLaTeIbHO OCBOOOXKMCHHHIMU OT TIpHMeceH KUCOposa. 

Tas TOHKOM OUHCTKH a30Ta OT KNCJOPOMa HAMM HCHOMb3OBaH MeTON, paspa- 
Ooranubil JI. M. Kanroposuyem u ©. M. Panonoprom (*), Koropblii, B OCHOBHOM, 
3akOUaeTCA B TOM, UTO OOe3BOXKCHHHI M Harperbiit ras mporycKaeres yepes 
KOJIOHKY C MpelapaToM, MpeAcTaBJIAIOWIHM COOOH Melb, OCaKeHHYy!O Ha CHIH- 
Karesie. OuucrkKy BoLoposa, NoyuaBuieroca B amnmapate Kunna, ocyujecrBauH 
NyTeM MpolycKaHuA ero Yepes UeJOUHbIM pacrBop muporadsona. B pesyabrate 
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STUX MAHHITYIALMH B HACbINeHHOH rasaMH Boxe KUCAOPoA nomsporpacbuyec + 
KHM MeTOQOM aHaJlv3a He OOHapyxKuBaJca. 
_ KourmuectBenxoe cofepxanve aMMMaKa B BOJe NO H MOC/e O3BYUMBAHHA OMpe- 
AeNANM MPH MOMOUM peakTuBa Heccaepa (cm. Ta6u. 1). 

Kak BHgHO us Ta6a. 1, KomMueCTBO OOpasy1onlerocsa AMMHaKa YBe/IM4UHBaeT- 
CA C YBeJIMYeHHeM BPeMeHH O38By4HBaHHA. TIpH HacbIeHHH BOJbI TOJIbKO 
A30TOM JIMINb MOce WJIMTeIbHOTO O8By- 
‘unBanna (120 man.) NosBAaeTCA aMMUMaK 
-BBeCbMa MaJIbIX KOMUecTBaXx. Becbma 
/MayIble KONMUeCTBa aMMHaKa oOuapy- 
“KMBAIOTCA TaK2Ke MPH AJIUTeIbHOM O3By- 
YHBaHHH BOLI B MpHCyTCTBHH KHCJO- 
pofla W a30Ta, 4TO COOTBeTCTBYeT H He- 
-KOTOPbIM JIHTepaTypHbIM JlaHHbIM (°). 


Taro wn iad 


CunTes aMMHaka B MOJle yJbTpasByKOBbIx 
BOJIH 


KouH4, o6pa30BaBlll. aMMHaka BY 
Ha 1 Ma BoD, 


I]posomKurt. 
O3By4. B MHH 


+B MPHCYTCTBHH KHCOpoa B Bose, Ha- c Hale Nz eHN cd = eu 
CbIILCHHOH a30TOM, MO JelicTBueM yJb- 

‘TPa3ByKOBbIX BOJIH OOpasyloTca Mmpe- 

MMYIUL€CTBeEHHO OKHCJIbI agora. SO Saal sl 6 ORS. = = 
_  BaxkHo oOTMeTHTb, YTO HasHuHe OKH- 60 | 0} 0 | 1,26 = 0, 04 
CH yruiepoOla B ra30BOH CMecH a30Ta H i i ee ate a 0.62 
BOJOpOjla He MpenarcTByer OOpa3s0BaH Ho eg ee ee ae 7,8 aN 
aMMHaKa B OSBYYHBaeMOH Boe. Oxucb 180 | —|—]| — oA = 
yruiepofa MbI JOObIBaIH TyTeM pa3zoxKe- i Seco Wars a os = 
HHA WlaBeeBOH WIM MYPaBbHHO KUC- ng | oe ee , 24 
JIOT Mp HeOOsbIOM HarpeBe B MpucyT- 

CTBMM CepHOM KUCJIOTHI. 


Jlasee BbIACHHJIOCb, YTO IPH WpHOas- * OsByuHBaHHe npousBosusocb B 0,1N HCl. 

JHMM OKHCH yruiepola kK ra30Bol cmecH ** OspyunBanve mpousBogqusoch B 1 % 

Ne u He B O3By4eHHOM Bose OOpasyetca *NITAPHOH KulcuoTe. 

(KpomMe aMMHaka) CHHWIbHaA KucJOTA, 

JIA ompeseseHuaA KOTOPOM HaMu Obl HCHO/b30BaH MeTO, PuHbsApa (°), OCHOBaH- 

‘HbIi Ha peaKIMH MpeBpalleHHA MMKPHHOBOM KUMCJIOTHI B WYypmMypoByio, B IpH- 
CYTCTBHH apOB CHHHJIbHOM KHCJIOTHI. 


Ta6munma 2 MuorokpaTHble MCCJIeMOBaHuA WoOKa- 

Cuntes hbopmaapgeruna B Tone yabrpa- 3aJIH, YTO B O38BY4eHHOH Bose (9KCHO3H- 
3BYKOBBIX BO.TH wus 3 4yaca) B UpucytctBHH Ne, CO u 

He o6HapyxuBaetca or | fo 10 y HCN- 

Konuy. o6pa30BaBll. dopMasbyerufa CHHWJIbHaA KUCMIOTa He oOHapy2xKeHa 
Ew wae B BOJe, OSBYYCHHOM B MPHCyTCTBMM KHC- 


JOpowa WIM OMHOTO JIMIUb a3s0Ta WIM 


TIpos,omKuUT. 
O3By4. B MHH 


cH, |cH,+Cco|° SN Ceo |¢CO rasoBol cmecu Nez u He. 
CHHTe3 CHHHWJIbHOM KHCJIOTHI B Moe 
ay lel aA 0 0 0 YuIbTPasBYKOBbIX BOJH OCYUECTBIAeTCA 
60 5,6 1,8 — |4,9 4 pu 3ameHe B UCMONb3yemMOonw TasoBoli 
AOR NO, 2) 1165.0 6,0 OFA NG) 4 CMeCH OKHCH yrulepola Ha MeT4H, T. e. 
180 24 15,0 0,1 \7,4 B mpucyrcrBun Ne, He wa CHa. 
180! | — 26,4 — — — 


B jlauibHelitiemM HaM yflaJlocb ycTaHo- 
BUTb, UTO B O8BYYHBaeMOH BOe OOpa- 
3 yeTcad POPMAMbAerud, ecu B STON BOe IIPUCYTCTBYIOT BOLOPON HM OKUCh yrvleposla 
Ucnonb30BaHHblt HAMM MeTOR ONpefeteHuaA CopMalbAeruya OCHOBAaH Ha peak- 
Wun moceqHero c tbeHuIrHApasMHoM M weMoUHEIM pactBopom KsFe(CN)é ("*). 
Komuuectso o6pa30BaBileroca (popMasbAeruya OupeseiAM UPA NOMOLMIH Ciiek- 
Tpodotomerpa C@-4 mpu h 520 my. 

Kak BuqHo u3 Ta67. 2,3a 180 muH. B O8By¥eHHOM B MpucyrcTBun He u CO. 
Bole OOpasyerca 26 y opMasmbyerusa Ha | MJI BOAbI; B IpMcyTCTBMH BOSAyXxXa B 
O3BYUHBaeMOl Boe PopMabAeruy MOUTH He OOHapyxXuBaeTcA. PopMasbAer ul NOL 
nelicTBHeM YJIbTpaSBYKOBbIX BOJH OGpasyeTca u B MpucyrcrBun He, CO u Nz. 
[lp 9THX ycOBHAX OHOBpeMeHHO C PopMasberHoM CHHTesupyloTcsA NH; 
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u HCN, kouMyecTBO KOTOPbIX YBeJIMUMBaeTCA C YBeJIHYeHHeEM BPe€MeHH O3By4H-; 
Banus. TlospmeHHe STHX MpOLyKTOB MOXKeT OGecHeyHTb NaJibHeHUIMH CHHTe 
BaXKHbIX B OMOJIOTHYeCCKOM OTHOLICHHH BelleCTB, KaK 9TO HMeeT MECTO TIO, BJINA- 
HHeM 3JIeKTpHYeCKUX paspaqOB WIN ysbTpacHoseToBoro u3ssyyeHHA (14,7). 
TlomyueHHble HaMH JaHHble NO3BOJAIOT BbICKa8aTb HEKOTOPble COOOpaxeHuA 
O TOM, UTO akyCTHYeCKHe H YAbTpaakycTuyecKkHe KOeOaHHA, HapAy c Apyrumn; 
(bu3u4eCKHMM areHTamu (yJIbTpaduoseroBble Jy, 2JIeKTpHyecKHe paspsAbl) 
WM pakuopacnay), MOM CJIyKATb HCTOUHHKOM SHEP JWI CHHTe3a OCHOBHBIX} 
MIpOLYKTOB, MOCYXKUBIIMX MaTepHaJIOM WIS MOCTPOCHHA YKUBbIX OPlaHH3MOBe 
B MepBOHaYaJIbHbI MepHO) CyueCTBOBaHHA Halle MaHeTbl. Takoe mpekcraBue-, 
HHe MomHOcTbIO OTBeyaeT Teopuu A. HM. Onapnua (3°) 0 BOSHHKHOBeHHU 2KH3HH) 
Ha Semse. Kpaiihe BaxkHa KOJIMUeCTBeEHHaA OlleHKa AKYCTHYECKOM 9HEPIHH, BOS-} 
HHKaBLIel HM BOSHUKarloMeH MO Celt ReHb B MPUPOMHHIX YCMOBUAX (IeEKTPHYeCKHe: 
paspxALbI, BOoMaybl, MOpeTpaAceHuA UT. JL). 


} 
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®HSHYECKAA XHMHA 


H. M. 9IMAHY93JIb, 9. A. BJIKOMBEPT, JI. M. 3HB u B. JI. MMKAEBA 


MHMWMMPYIOWEE JEMCTBHE W3JIY4YEHHA PAROHA 
B MPOWECCE OKNCJIEHHA W30EKAHA (2,7-(HMETHJIOKTAHA) 


(ITpedcmasaeno axademuxom B. H. KoxdOpamoesoim 28 XII 1957) 


IIpeaoxenve 06 HCNOb3OBaHHM H3JIyueHHA paMOakTHBHBIX WHeEpTHBIX 
°a30B JIA WHHIMMPOBaHHA WenHbIX peak ObWIO BbIABUHYTO OJHUM U3 Hac, 
Kak JIOrMuecKoe CuleqCTBHe IPHHUMNa Ta3s0BOro HMHHIMHpOBaHHA XMMMUeCKH 
KTHBHBIMM Trasamu (') u addeKTa cTHMysIMpytousero JelicrBuA MpOHMKaIoIMNXx 
suyueHHi (°). 

B HacTosilee BpeMA B apceHaie XHMMHKa 9KCMepHMeHTaTOpa KpoMe pajno- 
KTHBHbIX 9MaHallu — payoHa, TOPOHa U aKTHHOHA — HMeIOTCA Takxe Xel??, 
r°° w Ar*’. TlocneqHve TpH paqMoaKTHBHBIX M30TONMAa MOryT ObITb NOWyYeHB! US. 
SOOTBETCTBYIONIHX HHEPTHbIX HeaKTHBHBIX ra30B 10 (N, y)-peakiuuu. Kpome toro, 
Xe!3 yw Kr®> apaarorea mpoxyKtamu fenenus U?2> y Pu?®® y ppiqensiorca mpu 
WMUCTKe OJIOKOB silepHOrO roproyero, 3allwJaKOBaHHbIX MpOkykTaMu JleweHus. 

IlpumMeHeHve HHEPTHbIX palMOaKTHBHBIX Ta30B NO3BONAeT HCMOMb30BAaTb JIA 

ejleH HHHIWHPpOBaHHA BCe THMbI H3yueHua: «, B My NIpH pa3smMUHDbIX 3Haue- 
IMAX 9HEPruu u3syueHui. Kpome Toro, «- vu 8-4acTHIbl, BbIJeTaIollve H3 COOT- 
3eETCTBYIOWIUX PalWNOaKTHBHBIX ATOMOB, HeMocpeCTBeHHO MoMaaiwr B pearupylo- 
Iy!O CHCTeMy H OKa3bIBaIOT CBOe JeHCTBHe PaBHOMePHO M0 BCel Macce XKHAKO- 
oTH. OTO OUeHb CYIeECTBeHHO, TaK KaK BBeJeHve B PeaKIMOHHbIli cocy, ITUX 
YACTHIL OT BHEINHUX HCTOUHHKOB CONpAxKeHO C OFPOMHBIMH TPyAHOCTAMH HIM 
HeBO3MOXKHO BOBCe H3-3a CUJIbHOFO MOPIOWeHHA UX CTeHKOM Cocyfa MJIM MaTe- 
PpHaJIOM OKOUIKa. 
— Vicnomp30panve u3syyeHHH palMoakTHBHbIX Ta30B AWA Wesel WHMWNNpO- 
BaHHA JOJIXKHO ObITb BeCbMa 2¢/pPeKTHBHLIM He TOJIbKO B CJIy4ae MeJWICHHDIX IWen- 
HbIX *KUMKOMAasHbIX peak. HecomHeHHO Takxe, UTO IPHMeHeHHe PayuoakTHUB- 
HbIX [a30B MO3BOJIMT BbIIOJHUTb HHTepeCHble 9KCMePMMeHTHI Cc TrasodPasHbIMu 
HeNHbIMH peakIHAMu. 

B nactosmeit pa6ore B KauecTBe OObeKTAa UCCJIeJOBaHHA MbI BbIOpaIM peak- 
HHIO OKHCIeHHA M30feKaHa (2,7-ZuMeTHJIOKTaHa) NON MecTBHeM &-YaCTHIL pa- 
noua. Mp ucxo2usu 43 TOFO, TO MpOleccbl OKUCJICHHA YrvIeBOLOpOAOB B KUI- 
KOH dbase MpescTaBsAIOT COOOM BbIPO*KACHHO-pasBeTBJeHHble WenHble peakUnH. 
ITO o3HavaeT, YTO CTHMYJIMPOBaHHe TAaKHX MPOWeCcCOB MOXKHO OCYLIECTBIATb 
IMIlb B HavaIbHbI MepHo, pasBHTHA mMpotiecca. 

Tleticrsuve u3smyueHua paoHa NpMBOAUT K BOSHHKHOBeHHIO B CHCTeMe | aKTHB- 
HBIX UaCTHI-CBOOOJHbIX paluKaJIOB MH aTOMOB, T. e. K YBeJIMYeHHIO HavaJIbHOM 
CKOPOCTH 3apoxKJeHuA ene wW,. BemmuuHa W, B CJyyae BOSLelCTBUA paMoaK- 
THBHBIX Pa30B MOXeT ObITh erKO MOACUNTAHA MCXOIA M3 SHeEprun HOHUBSUpytoulero 
H3YYeHHA HW SHEPrHu paspbIBaeMOli CBASH B HCXOJHOM yrvieBosopoye. ro o6cTo- 
ATCJIbCTBO ABIACTCA OJHUM U3 MpPeMMYINeCTB MCNOJb30BaHHA B KauecTBe WHUWMa- 
TOPOB palMOaKTHBHbIX HHEPTHHIX Ta30B MO CpaBHeHHIO C XMMHUECKH AKTHBHBIM 
ra3amu. 

OnbiTbI IpOBOAMIMCh Ha CTEKAHHOM ycTaHoBKe (pic. 1), BKOUAaIOMeH OKHC- 
IUTeIbHYIO AYeHKY, IPHHATY!O B HawiMx paOoTrax MO %*XuAKOpasHOMy OKUCJIe- 
HuIO (*). 
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Cmecb pafoHa C KHCJOpoxOM roToBHIach B KOGe /, CHaO2xKeHHOK mpoOu 
KOM C OTBEPCTHAMM HM C ABOMHbIM WWIMOM; BepXHHH WIN) MpesHasHayeH VI 
mopopota nmanoukn R, pasOuBatouleli MoMenjeHHy10 B MpoOupKe amMysly c pak 
HOM, HWKHUM — WIA yKpemieHua mpoOupKu B KOVIOe. 

Bo u36exKaHne orepb pagona B OKpyKalomly10 armocdepy cucrema padorail 
TO, HeOOIbLIHM BakyyMoM (~ 700 mm pt. cT.). Kucaopog, cofep»kanyui pazou| 


— 
SP 
K nacocy 


@ 


IAN 


Ut 


Puc. 1. Cxema SKcMepHMeHTaIbHOH yCTaHOBKH 


MIpOKauHBaJICA BOJOCTPYHHbIM HaCOCOM H3 KONObI / Yepe3 OKUCJIHTeIbHYIO AUeL 
KY, MOMeLeHHYIO B BOSAYWHbIM TepMocTraT pH Temnepatype 120° u BHIBOLMICS 
yepe3 TPH MocseLoBaTesbHO CoesquHeHHbIe U-oOpa3Hble JOBYIIKH, 3anOJIHeHHbit 
AKTUBMPOBaHHbIM yrvieM MH OXJaxKaemble 0 Temiepatypbt —80°. Henpopea- 
THPOBaBLUIMH KUCIOpOA, OCBOOOKAeHHbIN OT pawoHa NyTem ajlcop6uuu nocaeL- 
Hero Ha yrvie, BbIOpacbIBaJICA B aTMOCciepy. 

[lo okKoHYaHHH WHUMMNpyronlero BOseHCTBHA pawoHa (Yepe3 uac TocME 
Haualla OMbiTa) KOOa OTKMOUVaIacCb HU OKHCJIeHHe BeJIOCb UMCTbIM KHCOpOOM 
W3 Oas0Ha. B ycJIOBHAX HalHX OMbITOB Ha peaKIHMIO BOSeHCTByer H3JIyUeHHe 
pafloHa, OapOorupytonlero Yepe3 X%KUAKOCTb, PaCTBOPeHHOrO pasloHa MH paloHa 
HaXOAUleroca B ras0BOH (pase Ha MOBepXHOCTHIO %KuAKOcTH. Kpome Toro, cy- 
U€CTBCHHYI0 POJIb HIpatoT LOYepHue MpOLyKT! pacnaga Rn. Ilpu pacuere uuyte- 
TpaJIbHOM O3bI Mbl YYMTHIBAJIM BCe 9TH HCTOUHUKH PaMOaKTHBHBIX BOSelCTBHE 
Ha nusofekaH. II1pu ucxoQHol akTHBHOCTH pajloHa B ammysie 12 m Cu cymmapHags 
J03a, BOCIPHHHMaemMad CHCTeMOM IPH 4YaCOBOM MHUWMHPpOBaHHU, OKasallacb 
paBHot 615 pay. Ilpu stom HHTepecHO OTMeTHTb, UTO B YCJIOBHAX HaWIMX OMDbI- 
TOB JleHCTBYyeT TvlaBHbIM OOpasOM pajlOH, pacTBOpeHHbIi B H380/eKaHe (165 paz.) 
M JOUepHHe pakuoakTHBHble MpokykTbl pacnaya (437 pag.). elicrnue pamnoak- 
THBHDIX MpOAyKTOB pacnasla, COCTAaBJIAIONLee 3HAYNTeIbHYIO UacTh OOuleH 03H 
U3 JIY4eHUA MpOMO/2KaeTcaA ele HEKOTOPOe BPeMA NOcIIe NepHola HHUILMApOBaHHA, 
T. €. MOCe TOFO KaK paflOH MOJIHOCTbIO BbIAyBaeTCA H3 XKMAKOCTH TOKOM UUCTOFO 
KuCcOposa. OfHakO STOT MepHok MOcekelicrBUuA AKTHBHOFO OCas{Ka He peBbl- 
maer 1—1,5 wac., mpHueM B TeyeHHe STOTO BPeMCHM AKTHBHOCTH OCayKa pPe3KC 
najlaer (¥epes 20 MHH. OcTaeTCa BCero JHWb 30% OT AKTHBHOCTH B KOHIe Nepnosa 
MHUMMMpoBanHaA). Takum oOpasoM, B YCJIOBMAX HaIMX OMbITOB (pH UCXOMHOH 
aKTHBHOCTH pagona 12 m Cu) uHuMApyiomlee BOsTelicTBHe pasoHa Mposou- 
*KaJlOCb CamMoe Ooubitee 2,5 vaca. 

Culelyet 3aMeTuTb, UTO IpH MPHMeHeHHM XHMHMYCCKHM AKTMBHbIX Pa3OBbIX HHH: 
IMaTOpOB *KUAKOpasHOro OKHCeHUA yruleBoxoposos (NO,, Cl,,O3 4 Ap.) MbI orpa- 
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HMYMBAIMCb 3HAYMTeIbHO MCHbUIMMU BpeMeHamu MHUWMHPOBaHHA. OHako 10 
STHOMICH MIO K PeaKIM OKHCJEH UA H30eKaHa npu 120° BPeMA BOS eHCTBUA H3J1y- 
1€HHA, paBHoe 2,5 yaca, He ABIAeTCH CHWKOM OOJIbINMM, TAK KaK HeHHMIHH- 


10 20 J 40 50 Yae. 


Puc. 2. Kunetuyeckve Kpupple HaKonseHua 
THAponepekuceli B MpoWecce OKUCEHHA U30- 
Rekava mpu 120°. / — yenHuunupopaHHas 
eakuMa, 2— po3jelictaue Rn (ucxoqHaa 
KTHBHOCTb 12 Mm Cu) B TeyeHve | yaca, 3 — 
3Me€HeHHe CYMMapHOli aKTHBHOCTH B Xoje 


50 yae. 


Puc. 3. Kuneruueckue kpupple, HakonweHna 
KUCJIOT B Ipomecce OKHCeCHHA M30qeKaHa 
npa 120°. 1 — HenHuuuupoBaHHoe oKucyie- 
Hue, 2— OKHCeHHe MpH Bo3syelicrsuH Rn 
(HcxXoJHaad aKTMBHOcThb 7MCu) B TeueHHe- 
l uaca, 3 — To Ke Np HCXoAHOH aKTHBHOCTH 


12m Cu, 4 — u3MeHeHHe CyMMapHOM akTHB 
HOCTH B XOfle peakIHu 


peaklHH (™papaad wKasta) 


KunetTuyeckve KpHBble HaKOMMeHHA Tepekucelt H KUCIOT Mp OKUCIeHHU 

ig0JleKaHa, HHHIMHPpOBaHHOM &-H3JIy4eHHeM pajoua (a Takxe «- vu B-u31yueHHem 
(pOAyKTOB pacmiayla Rn) npelcraBsienbl Ha puc. 2 uw puc. 3. Ha stax xe pucyHkKax 
[yHKTHPHbIMH KPHBbIMH HaHeCeHO H3MeHeHHe CyYMMAPHOH AaKTHBHOCTH BO Bpe- 
[eH Ip HavaJIbHOM aAKTMBHOCTH pafloHa B amiyvie 12 m Cu. 
Puc. 2 noka3bipaeT, UTO KpaTKOBPeMeHHOLO CTHMYJIMpyloulero BOs eHCTBHA 
BJYYeHHA PaloHa JOcTaTOUHO JIA 3Ha4HTebHOrO YMeHbUICHHA MepHoya HH- 
ykWuH pH oOpa3s0BaHuH ruyponepekucelt. YBesMYMBaeTCA TaK>%Ke MAKCHMA€lIb- 
‘bIM BbIXO] MepeKHCHbIX COeAHHEHHH. 

V3 cpaBHeHuA KMHeTMUeCKHX KPHBbIX HaKOMIeHHA KuCIOT (2 H 38) C KpHBOH/ 
JIA HCMHMIMUPOBaHHOrO OKUCIeHNA (puc. 3) TakxKe BeCbMa OTUETJIMBO BBICTY- 
laeT 2:deKT KPaTKOBpeMeHHOrO cTHMysIMpyroulero BosfelictBua. Ec mpo- 
ecc OOpas0BaHHA KUCJOT B OObIMHDIX YCJIOBMAX IPH ABTOOKMCJICHHH HauMHaeTca 
Wulb Ciycra 20 uac. Noce MoqauH KUCOposa, TO MpH NoOaBKe K KUCOpOry 
2 wm Cu Rn uw mponyckanun 9Toro ra3a Yepe3 u30JeKaH upH 120° B TeveHHe 


a 


yaca (KPuBas 3) 3aMeTHbIe KOJIM¥eCTBA KUCJIOT B pearupytoulel CMecH NOABIA- 
Tc yxKe uepes 5—6 ac., T. e. MepHOL MHAYKUMM OKUCIeHHA COKpallaeTca 
oulee UeM BTPOe. TOT pesyJIbTaT HAXOJHTCA B COOTBETCTBUH C H3MeHeHHeM Ha- 
aJIbHOM CKOPOCTH 3apoxKeHuA WeneH NOX MeicrBveM MOHM3Hpyioulero U3Jy- 
eHua. BenuuuHa W, WIA HEMHMIMMpOBaHHOM peakUMH, paccunTaHHad B Mpey- 
OOXKeHHU TePMHYECKOH PeaKILMH yrvieBosoposa C MosIeKyJION O,, papHa 10?— 
0? panuKkasos/cm®-cex. B cayuae Ke MHMIMUpyromlero AelicrBux 12 mM Cu Rn 
» papua 10” pagquKkanoB/cm®-cek. 

Takoe CHJIbHOe YBeIMUeHHe CKOPOCTH 3apORKMeHMA AKTHBHDIX WeHTPOB NOJK- 
© ObIIO IpHBeCTH K 3HAUMTeIbHOMY COKPpalileHHIO MepHofla WHAYKIMH, ITO H 
aOroylaeTcA Ha OMIbITe. 

Ee 6ou1bmiuit sippeKT OKasbIBaeT BOSAeHCTBHE &- M3 yIeH UA Rn Ha cKopoctb 
eakIMM Mocme OKOHYAHUA MepHosa MHAyKUMH. HenunituMpoBaHHoe OKMCJIeHHe 
golleKaHa 110 OKOHYaHHM MepHosla MHAYKIMM UfeT C OTHOCHTEIbHO MaJIOH CKO- 
OCThIO, COXpaHstoulelica MpakTHYeCKH MOcTOSHHOH NO OompUINXx rryOuHn mpe- 
pamenua (32 mon. %). Kuneruueckad xe KpHBad OOpasoBaHuA KUCIOT Mpn 
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Bo3felicrBuu 12 MCu Rn mpefcTaBser coOoH KpHBy!0 C pe3KO BbIPaxKeHHbIN 
aBTOKAaTaJIHTHYeCKUM XapakTepoM. CKOPOCTb OKHCJIeHHA B 9TOM CJlyyae MOC 
OKOHYaHHA TepHoa MHAYKILMH pe3KO yBeMUMBaeTCA H Ce MAKCHMaJIbHOe 3Ha 
YeHHe IpPeBbIWaeT CKOPOCTh HEMHUUMUPOBaHHOFO OKHCeHHA Oovlee em B10 pas 
Onpirbl C ApyrMMu aKTHBHOCTAMH (OTIHUHbIMH OT 12 MCu) HOCHJIM JIMUIb Oper: 
THPOBOUHDI Xapaktep. Baio MoKa3aHo, YTO yBeHYeHHe LO3bI (cBbiue 615 paz. | 
He IIpHBOAUT K JONOJHUTeIbHBIM S*pPeKTaM B YBeJIMYeHHM CKOpOcTH peak 

Vis aHHblx 10 WHULMUpyroulemy BosfelicrBuio 7 MCu pajlona (puc.3) BUAHO! 
YTO MH JlO3bI MeHbuuMe 4em 615 pay. MOryT BbI3bIBATh OTYETJIMBble YCKOPeHUA Mpoy 
Wecca okuceHua. OOmaa Losa mpH ucnomb3s0BaHHH 7 MCU pajloHa CocTaBJIAIa 
mpumepHo 400 paz., a acbtpekT yCKOpeHHA Obl NOWyYeH MpakTHYeCKH TaAKOH Kes 
Kak H Ip mpuMenenuu 12 mCu payMoakTHBHOM 9MaHaLlMH. 

Apropb! Bbipaxkaror OslaroqapHoctb B. M. Byopenko 3a HHTepec K padoTe? 
a Take B. M. [lepmakopy u ero COTPyAHNKaM 3a H3POTOBJIeHHe HCHOb30) 
BaBIUUXCA B HaCTOMUeH padoTre NpenapaTosB pajloua. 


VWuctutyT XMMMuecKOH (PH3HKH Toctynusio 
Axkajlemun HayK CCCP 25 XII 1957 


Payuepniit HHCTHTYT | 
Axayemun Hayk CCCP 


UWHTHPOBAHHAS JIMTEPATYPA 


1H. M. OomMauy3ab, K®X, 80, 847 (1956). * H. Mc. OmManyouabs, JAH, 111 
(955). Sl. KH op ple, Oa Ke Mea i siyies ice Ma Om arn yoy KD xem os 7M 
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Hoxnaygn Akaygemun nayr CCCP 
1958. Tom 119, Ne 6 


XHMHYECKAA TEXHOJIO[H A 
P. Jl. OBOJIEHWLEB u A. B. MALUKHHA 


KHHETHKA PHAPOPEHOJIN3A 
AHBEH30THO®EHA HW OKTATHAPOAMBEH30THO®EHA 
HAJ, AJIFOMOK OBAJIBTOMOJIHBAEHOBbIM KATAJIH3ATOPOM 


(ITpedcmaéaeno akademuxom A. B. Tonuueseim 11 XII 1957) 


PeakllMuM rHufpored#oM3sa cepaopraHuueckuX COeqMHeHH exKaT B OCHOBe 
‘aBHeHWIMX COBPeMeHHbIX KaTaJIMTHYeCKUX MpolleccoB MepepaSorku CepHHCTbIX 
lereH. OTH peakIMM MaJIO H3y4eHbI, B YACTHOCTH He W3y4eHa KHHETUKa FHApo- 
"eHOJIH3a HHIMBUAyaJbHbIX CepaopraHuyecKHX COeANHeEHHM B MpHCyTCTBHM CO- 
3PCMeHHOFO, WHPOKO MpHMeHsemOoro B HedrenepepadaTbIBalomlel MpPOMbILIWJIeH= 
{OCTH aJIOMOKOOaJIbTOMONHOZeHOBOTO KaTaM3aTopa. Safaueii WaHHoro uccuie- 
OBaHHA OblWIO YaCTHUHOe BOCNOHEHHe ITOTO mpobema. 

_ B cBsa3v c TeM, 4TO TaK HasbiBaeMas «OCTAaTOUHAad Cepa» B HedbremposlyKTax. 
IpefcraBsleHa B 3HaYHTebHOM Mepe COeAMHeEHHAMM THOeHOBOTO psa, HaMH 
Wid W3y4eHHA KHHETHKH THAporenouusa ObwiH Us0paHbl ANOeH3s0THOdeH 
T. kun. 152,0—154,0°/3 mm) u 1, 2, 3, 4, 5, 6, 7, 8-oxraruqpoquGensoruoder 
T. kun. 119,0—120,0°/1 mm), cuHTesupoBaHHbie MO OMMCaHHbIM B JMTepaType 
AeTowuKam (7, 7). Onbirbl 10 H3y4eHHIO KHMHeETHKM PMAPOreHoOsH3a ITHX COeLN- 
1eHHH MpOBOAMINCb Ha HeCKOJbKO BHJOM3MeHeEHHOM HAMM yCTaHOBKe MpoTou- 
i0ro THMa KoHcTpykuuu MOX AH CCCP(*), B peakrop koropoi 3arpyxasca 
WIHOMOKOOaJIBTOMOJIHOCHOBbIN KaTaJIu3aTOp, UPHMeHABLIMUCA LWIA 3aBOCKUX 
ymbitoB (4). JIuGex3oruoden H OKTarHApoAHOeH30THOWeH ObIWIM B3ATHI B BUJE 
),5% (mo cepe) pacTBOpoB B TeXHHYeCKOM IeTaHe (T. Ku. 260—310°). 

MarepuaJbHbii OaslaHc ONbITOB CBOAMJICA TIO Cepe Ha OCHOBaHHH JlaHHBbIX O 
<OJIMYCCTBAX MOMaBaBUerOca ChIPbA, OOPAa3ZOBaBIerocdA KaTaslu3aTa HO CoOsep- 
KaHHU B HUX Cepbl. OOmlaa Cepa B KaTausaTe ONpeeANAaCb JIAMNOBbIM MeTOJIOM, 
fepKallraHHad — apreHTOMeTpHueCKH,  CepoBosoposHan — hoomerpnyueckn. 
CommuecTBeHHoe olpefeseHue B KaTasiu3aTe HelpopearMpoBaBluero [uOeH30- 
wodeHa WIM OKTarHuAposNGeHs0THOdena MH OOpasoBaBmerocaA Ondenusa MpoBo- 
[uslocb MO CNekTpaM MOriouleHHA B yJIbTpadwoueroBonw oOwlacru. 

Jia onucaHuad pesysbTaToB ombiTos (Taw. 1) MbI MOMbITaJIMCb BOCMOJIb30- 
3ATbCA KHHETHYCCKUM ypaBHeHHeM @Ppocta [WIA MOHOMOJIEKYJAPHbIX peakunit 
5), OHakO 9TO ypaBHeHHe OKa3a/IOCb YAOBMETBOPUTEbHbIM JIMIb AIA OMMCAHUA 
MbITOB, MPOBOLUMBIX Mp OoObuwIOM u3ObITKe BOAOpofa. Hesapucumo oT OTHO- 
HeHHA BOLOpOMa K CHIPbIO pe3yJIbTATb! HaWMX OMbITOB XOPOMWO OMMCHIBAJIHCb 


’paBHeHHeM: 


NS are ae CR (1) 


jie 7— BPeMA KOHTAaKTa, ™ — rmyOuHa rufporenouu3a B Mpolentax, D — 
[pefleIbHOe 3HaveHHe Mm pH t—>0o, a u b — mapamerpbl. 

B pa3Hoe BpeMsa ypaBHeHMsA 9TOrO THMA OblIM MpelMOAxKeHbI Js ONMCAHHA 
WHeTHKH pagmuunblx peakuuit A. H. Kommoropospim (°), b. B. Epodeesni (’), 
». A. Kazeesnio (8), B. Il. BypaKospio (°). : 

To paspaOoraHHoi C. A. KaseeBpim MeTosuke (8), HAMM ObIJIM HaliJleH bl y paB- 
eHUS, OMMCbIBaIONHe 3ABHCHMOCTh PIyOMHbI MU CKOpOcTH ruAporeHouusa TuOeH- 
ornoderHa HW OKTarHAposuOeHs0THOeHa OT BpeMeHH KOHTaKTa (TaOuI. 2). Ipa- 
VIbHOCTD MIpeIOXKeHHbIX yPaBHeHHH MOATBep2xKaeTcA YOBJeTBOPUTeJIbHbIM 
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Tugporenomu3s Au6ensoTuodera OKTarHApOMMGensoTHOeHa Ha aJOMOKOOaJIbTO- 
MOJIMOLCHOBLIM KaTaJIM3aTOPOM 


Ta6Omuuna 1 


IIpuMeuaHuHe: 


peaKWHMOHHOrO pocTpaHcTBa B MJ, 


K HOpPMaJIbHbIM YCJIOBHAM, B MJ. 


7 PaCCUHTbIBasIOCb NO dopMysie tT = 


(YY + Ue ) — cyMma 


(Uy + Ue) T 
OObeMOB BOOpOMa UH 


J\uGexns0THoer OxrarugposqH6en30THOdeH | 
+ 
m et v n fe es iH 
c Moy> | mo ypaBH.| 10 ypaBH. eh , Mon» | n0 ypaen Mae ’ 
= ° > 5 , 5, —~—il 
cek. % Sei 2, ya %-ceK—} ceK. % a 9% % %+ceK. 
——- 
P= 40 arat T= 325°C; p,, = 333 ara 
2 
37,4 eee, 74,2 0,12 13:50 8 eOso 76,5 0,97 
7,03 52,4 52,8 2,74 83,6 82,6 82,6 0,05 | 
3,47 39,4 39,4 5,3 4,04 | 51,0 51,9 6,16 
2537 32,8 32,8 7,04 3,36.| 47,0 47,5 7,20 
2,20 S42 34,5 1,8 33,0 SaeD 11,36 
4,22 44,9 43,1 4,23 ae 35 28,0 28,0 13,3 
P = 40 ata; T= 375°C; p., = 83,5 ata 
H, 
34,8 89,8 90,0 90,4 0,10 38,2 89,9 89,9 89,8 0,13 
18,35 86,3 86,3 86,9 0,50 7,34 79,8 79,8 78,9 2,18 ! 
5,40 67,0 67,0 67,6 3,87 9,20 | 85,0 83,1 81,9 0,999 | 
3,15 56,4 55,3 56,0 6,77 16,6 88,2 88,2 87,7 0,380 | 
2,58 53,7 51,0 A 7,76 Salil 59,3 62,4 60,6 8,34 | 
1,73 38,0 42,7 43,4 12,66 1,66 | 48,0 47,6 46,4 13,64 
EAN PIES) 41,2 39,9 16,42 
P = 40 ata; T = 425°C; pHe = 33,3 ata 
34,10 94,7 94,5 0,029 1155 89,8 SSS) 0,41 Ti 
16,96 92,0 92,0 0,38 15,3 91,6 91,98 0,45 
7,565} 84,0 83,4 1,89 28,8 94,2 94,4 0,08 
3,68 69,1 70,4 5,86 8,46 | 71,8 72,8 5,66 
2,24 60,3 60,0 9,50 8,65 | 87,0 87,0 1,33 
1,89 54,0 56,2 41°99 PATO MS Rd 69,4 6,65 
1,23 46,0 afl 5) 16,941 1,54 | 56,6 56,6 13,15 
ey) BYARLS 50,8 15,68 
P =40 ara; T = 375°C; P.. =9,44 ara; P = 40 ata; T = 375°C; p,, =9,5 ata 
H2 H, 
4,93 15,0 17,8 17,8 2,13 5,96 30,0 26,2 26,6 2,26 
et 21,6 PAL 21,8 1,65 1759 44,4 44,4 45,1 1,03 
6,2 20,5 20,2 20,2 nN ALE 29,8 52,8 53,14 53,9 0,58 
16,2 32,7 33,0 33,0 0,95 44,7 58,1 58,4 58,9 0,35 
Ash te) 43,0 43,0 42,7 0,56 
31, 74 43,9 44,0 43,9 0,53 
P = 40 ata; T = 375° C; Py = 19,92 ara; P = 40 ara; T = 375° C; Puy = 20,0 ata 
2 2 | 
4,37 36,0 35,9. 37,6 4,13 3,73 40,0 40,0 44,2 5,44 | 
Tet 47,5 46,2 48,1 2,48 14,9 64,0 66,5 67,6 13a 
24,8 68,2 66,8 69,1 0,58 29,8 74,0 74,6 ye 0,32 
18,77 62,7 62, 4 64,4 0,95 LAT Os) 76,5 76,8 0,107 
33,0 71,0 70,7 72,0 0,39 59,6 Tey TGS) 77,6 0,032 
4,97 45,7 45,7 47.0 4,26 
P = 40 ata; T = 375° C; Py = 36,5 ara; P = 40 ata; T = 875° C; Py, = 37,0 ata | 
2 2 ; 
3,04 62,0 60,2 59,9 7,04 0,74 33,0 32,8 32,9 25,96 | 
4,70 69,0 70,4 69,8 4,68 0,95 38,5 38,5 38,6 24,86 
8,08 80,0 80,6 80,3 Paps hdl 2,84 63,5 63,95 64, 8,61 
16,8 90,5 89,8 89,8 0,42 9,46 87,0 86 ,9 87,0 1,24 | 
17,78 90,0 90, 4 90,2 0,47 16,6 90,0 91,4 91,4 0,53 
28,7 93,0 9259 92,8 0,099 31,1 92.8 92,8 92,8 0,03 
49,8 92,8 92,99 92,99 0,025 


273,2 vp +3600 P 
» rae UR HCTHHHbIM O6be! 


CbIPbxA, TMpPHBeeCHHbI: 


COBNaneHHeM OMbITHBIX HM paCueTHbIX PIyOMH ruyporenomu3sa (Ta6m. 1). 3a 
BUCHMOCTb MapaMeTPOB KMHeTHYeCKUX ypaBHeHH OT TeMMepaTyPpbl OMMCbIBaeTC: 
CJIELYIONIMMU ypaBHeHHAMH. 


Jud,en3s0THOpeu 


a= 32,42 e—5523/RT. 
b= 0, 32e1923,2/RT. 
D = 359, le—1845/RT | 


4188 


OxTarugpox,u6en30TnH0pen 


ac 70,8 Ee 6366/RT. (6 
b= 0, 1 Qe+2275/ RT. (€ 
D = 217,3e-1aiRr, (7 


_Appenuycosckas SaBHCHMOCTb IapaMeTpa a, XapakTepH3ylomjero CKOpocT- 
HOH YPOBeCHb peaKUMH, OT TeMMepaTypbl MoKa3ana Ha puce. |. 
_ Bcsssu c rem, ro Ans MpoMbIuWIeHHOcTH MIpeAcTaBsAeT HHTepec BbIABJeHHe 
ABHCHMOCTH TvIyOMHbI TuApooOeccepuBanua oT MapiHaIbHOoro jlaBeHHuA 
BoWOpowa, Mbl BbIBeIM YpaBHeHUA OOuleli 3aBHCHMOCTH ryOMHBI H CKOpocTH 


Puc. 1. 3apucumocts Ig a@ of o6paTHoli BennunHEl 
aOcomoTHOH  TemmepaTy pet. a — JuOeH30THOeH, 
6 — oKTaruyposu6eH30THoen 


ruqporenonsa AuOeHsoTHomeHa U OKTAarUApoLNGeHs0rHoena OT BPeMeHH KOH- 
TakTa H MapWWasIbHOrO WaBJIeHHA BOOposa: 


Uudeu30THopeu 
64,63 + 0,887 pz, 
61,63 + 0,887py, —m 
v = (61,63 + 0,887) ,;, —m)- 0,0078p};54 - 0,657-0-35. (9) 


In = 0,0078 pi;154 - 70.65; (8) 


OxTarugaposqu6en30THOpen 
60,37 + 0,882p, 
"60,37 + 0,882py, —m 


= (60,37 + 0,882p,, —m) - 0,0136p};0 - 0,71<-029, (11) 


= 0,0136ph0% . 07; (10) 


YpapHenua (8)—(11) Obl BbIBexeHbI CJIEXYIOULHM OOpPa3s0M: OTJIOXKUB 10 
OcH aOcIIMcc 3HaYeHHA P,,, a M0 OCH OpAMHaT sHayeHHa D, MbI Nouy4nM mps- 


MbIe, ABJIAIOUIMeCA aHamMop(o3amMu ypaBHeHuit (12), (13): 
Ju6Gensotuoden: D= 61,63 + 0,887p, . (12) 
OxTarugpogu6ensotuodpen: D= 60,37 + 0,882p,, . (13) 


OrsoxKuB M0 ocH aOcuucc 3HayeHua Ig Py, 4 MO OCH OpAMHaT lg a, MbI 10- 
YUM MIpAMBIe, ABJIAIOILMecH aHamMopdosamu ypaBHeHnit (14), (15): 


J[u6eu30THoden: a=0,0078py™. (14) 
Oxtarugpomqu6en30THOpen: a=0,0136ph- (15) 


[lpuHumMai BO BHUMaHHe MpakTHYecKylo HesaBHMCHMOCTb Tapametpa 0 oT 
HaplHasIbHOrO JaBeHHA BOLOpOMa uM Mead COOTBETCTBYIOUIMe MOACTaHOBKH, 
Mbl MOIyuuIu ypaBHeHua (8)—(11), KoTOpble yAOBJeTBOPAIOT OMbITHbIM [aH- 
ibim (Ta6a. 1). 

Pe3ysbTaTbl alaiu3a MO cieKTpaM MOrJIOUeHHA B yJIbTpapHMoseToBOli O6v1a- 
‘TH MOKa3aJlH, UTO BCH Cepa, COJep2KallladCcaA B KUAKOM KaTalusate, IpekcraBsena 
JempopearMpoBaBluHM HOeH3OTHOPeHOM WIH OKTarusposnOeH30THoeHom. 
Ipofyktom pacnajla AuOensornodera ABJIACTCA TOJIbKO OudeHHI, Ipwuem KOJIU- 
leCTBO MocmesHero B UpeslesaxX MOrpewHOcTH OMbITa COBMaflaeT C KOJM4CCTBOM 
IpopearupoBwaBiiero AuGeHs0THoeHa. B usyYeHHbIX HAMM yCJOBMAX PHApore- 
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HONIH3 LHGeH3OTHO*eHa TpoTeKaer B OMHY CTasuio c OOpas0BaHnem OndeHusa 
cepoBosoposa 10 cxeme: 

Sa Y ee NN 

| | jeam | pL fas: 
oN SG SEDI 


Jim: < 


Ta6Omuna 2 


KuveTuyeckve ypaBHeHHa JIA peakUWMH rufporenoumsa qu6eH30THOeHa 
HM OKTarHy~posu6ens3o0Tnodena 
] 


PH, CPeAH., | % | 


ie 2G | ata In D=a = Us %-cexk + 
Wu6en30THOdeH 
325 3350 76 | oOyottene et (76 — m) 0,244 70344 
375 Geaeee |S7On| an, 108.qiree (70 — m) 0,068 7—0"34 
375 19,92 We 79), 0,282 40028 (79 — m) 0,151 77850 
375 33,6 O11) 0,440 0" (91 —m) 0,289 703% 
375 36,5 94 | 0,497 760 (94 — m) 0,323 +350 
425 33,3 95 | 0,607 785 (95 — m) 0,373 7~ 9385 
OxTarugzpogquoens0THOdexu 

325 33,3 83.1 0,325". (83m) 0,257 eae 
375 9,5 GBM Osteria s (68 =m), 097 ¢ 2:84 
375 20,0 78 |) 0:284.°7 (78 — m) 0,200 +294 
375 33,5 COM) eRe yg Oller (90.-- m) 0,375 7—0»284 
a0 37,0 G8) OypnaT ee’ (93 — m) 0,393 7290 
425 33,5 95 | 0,705 7584 (95 — m) 0,410 7—9r448 


Tleppuunoctb o6pa30BaBliuxca OudeHua MH CepOBOsopoa Oblia ycraHOBJeHa 
Hamu mo Meroyy IHaiiyepa u Pposmuua ('°) skcTpanorsauel npespamenua LH 
OeH30THOeHa K HyYJIIO. | 
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Jlornzagn Arkanemun Hayk CCCP 
1958. Tom 119, Ns 6 


PEONOLH A 


| M. E. BOCKOBOHMHHKOB 


NOJIOKEHWE HYMMYJIHTOBbIX H3BECTHAKOB B PA3PE3E 
NIAJIEOTEHA CEBEPHOrO NIPHAPAJIbA 


(ITpedcmaeaeno axademuxom K. H. Camnaeeoim 21 XII 1957) 


Kak 0Ka3aJIM HCCJIeEOBaHUA MOCIeEMHUX eT, FOPH3OHT H3BeCTHAKOB, 4YacTO 
> HYMMYJIMTaMH, MpocwexuBaeTcA B paspesaX MOPCKOFO MaseoreHa Ha rpomas- 
iOH Mmloulaqu or BocrouHoro Oepera Kacnusa yo IIpukaparaycKxoro paliona 
‘rao. 1). On orBeuaeT OCHOBaHMIO KapOoHaTHEIX (paliuii solleHa, KOTOpHIe K 
teBepy CMeHsAIOTCA Ha KpemuuctTole (°). [lostomy Awa WpaBubHOrO NOHUMaHUA 
2TpaTurpaduv NaseoreHa NpvapaJibCKHX WM CMeXKHbIX Pe€FHOHOB OYeHb BaKHO 
yCTaHOBHTb NO00%KeHHe HYMMYJIHTOBEIX H3BeCTHAKOB B paspese H UX B3aHMO- 
ITHOWeHHe C MOACTHMIAIOULMMH HM DepeKPbIBalOWHMM TOMMaMH, 

TlonoxkeHuto H3BeCTHAKOB C HYMMyIMTamMM Ha Manrpiuwiake yeneHo MHOrO 
3HHMaHHA B MocieqHeH sutrepatype (°,*,°). H. ®. Ky3netlopa Bplemuma ux 
3 TBHMpoBckKyto0 cBuTy (*), KoTOpad oTHeceHa K HKHeMy 20leHy. B CepepHom 
(IpHapasbe BbIXOAbI HYMMYJIMTOBBIX H3BECTHAKOB H3BECTHHI B BEPXOBbAX OasIKH 
Ax-Kyypaau (°). [lomoxeHwe ux JO cuxX nop ocraBamlocb He BMOHeE ACHBIM, 
A HYMMYJIHTOBbIM TOPH3OHT MOMerlaH TO B CpeHIOIO YacTb paspesa MOpcKOro 
MameoreHa, TO B erO OCHOBaHHe. SOTO JaBasO NOBOL NoO-pa3sHOMy MOLXOLUTb 
K OleHKe BOSpacTa Pa3JIHYHbIX TOPH3OHTOB MaJIeOreHOBbIX OTJIOXKeHHM CeBep- 
ioro IIpuapadba WM 3aTPpYAHAJIO MexKperHOHaJbHble COMOCTAaBJIeEHUA. 

AxBTop MOApo6HoO onucas paspe3bl BEPXOB MeJIa HU MasleoreHa 10 BOCTOUHOMY 
‘KJIOHY T. TacapaH u B Oamke Ax-Kyypyau. Jia BrlacHeHua B3aNMOOTHOIMeHHA 
1YMMYJIHTOBBIX H3BeCTHAKOB C MOACTHMAIONLHMU MW NOKPbIBaIOLIMMH Moposamu 
SbIIM Mpou enh! wypdpl. B pesyprate BOamke AK-KyypflaH BCKPpbIT cue yIoulHi 
ya3pe3 (CHH3y): 


KamMuau 


1. [lecok p2kaBo-2KeJITbI, TOHKOZEPHUCTHIM, C1aO0 PIMHUCTHIM; BCKpbITO 1,0 M. 
2. Tlecok pxKaBbIf, TOHKO3€PHUCTHIN, PIMHHCTHIM, C TOHKMMM MpocsloH#kamMu 
MCB ETHEL cas. < site cegisip* gemeabls Plager omg 0,2 Mm. 
3. Tlecok cBeTubii  eJITOBaTO-cepbIM, TOHKO3ePHHCTHIM, KBapIleBO-CJIt0- 
ees le ,,.. We) PAR HMO RR, 2 ese gen | ONT 


Ilameoreu 
Axkxkapckan cBuTa* 


4. KonraomMepaT MeiKOraseuHbIi, CocTOAMMA us MenkKOH (ocpopuToBor 
‘aJIbKH, CIEMCHTHPOBaHHbIi OypoBaTO-cepoOu PIMHOM, C MpORKMIKAaMH HM BKIOUe- 
iHeM OxKee3HeHHOrO runca. BcrpeyarorcaA *KeleSHCTO-rHNcoBble KOHMeHTPalnu 
Ser ajibki CBeTWOCepOrO, MEPTENH =. . 9. 1 2 . 2. > « . 0,06 mM. 
KOHTIOMepaT sIOXKUTCH Ha pasMbITy!O MOBepXHOCTb MOpok Kammana (puc. 1). 


* Tlo repmunosoruu ya Boctounoro IIpuapanba (?,°). 
d(digul 


5. [awa TeMHO-cepad, CHJIbHO TlecdaHuCcTad C MOPCKHMHM eam, PHIICco 
MeJIKOM OKaTaHHOH cbocctbopuToBol TabKOH, AApaMu NeeuHNOL, TepeOpary. 


KaTYHaMH KOPH4HEBOM TIMHbI; BCTpeyeHa Gryphaca sp. ...... 0,12) 
6. [Hua TeMHO-Cepas, CHJIbHO NecuaHHCTad, CJIOHCTaA, C TOHKHMH MpocJior 
KaMH TleCKa, KBaplleBO-rlayKOHHTOBOrO, TOHKO3sepHucToro .... . 1,6 } 
7. Tlecok cepbiH, KBapleBO-rlayKOHHTOBbIN, TOHKOSepHHCTbIM, ca0o PM 
HUCTbIM, C MATHAMM OOulee cBeTNOrO TOHa. ..... coe. Rtven gears 
8. Tlecox cepbl, KBapleBO-rlayKOHUTOBbIN , TOHKO3epHUCTHIit, cma6o yo 


HeHHBIA C IistHamMH Oomee cBeTmoro TOHAa . .......s0... . 1,68 


Dm. —_— 


Om 


Gaux HUCK AA 


Akokapckas cbuma 


Tyey3Ckud 
20pU 3OHIN 


s 
Sd 
SS 
S§ 
Fo |ha beens 
10 10 
Pue. 1. SapucopkKa KOHTakTa akxKap- Puc. 2. Sapucopka KOHTakTa HYyMMYJIHTOBb 
CKOH CBHTbI C MOACTHaIOUlMMH 0- H3BECTHAKOB C akxKapCKoll HM OalXoxKHHCKO 
podaMu KaMMaHa 0 3allaqHOl CTeHKe cpuTamMu B Oamke Ax-Kyypaan. 8—/3 — Homep 
ulypa B Oanke Ax-Kyypfan. 3—6 — cloen B TeKCTE 


HOMEpa CJIO€B B TEKCTEe 

9. Tlecok p2kaBo-2KeJITbIM, TOHKO3epHHCTbIi C PeAKUMH x*KeBakamu coca 
PUTAR 0G. sliley 20a SeOs RRS eerie LR Ener eee 
Tyry3CKHH ropH30HT. | 


10. [lecok 3eueHbIM, rayKOHMTOBbIM, JIexKUT Ha HepoOBHOL TloBepXxHocr4 
coxa 9 (puc. 2), BBINOJIHAS KapMaHbl pagmbilBa. B camoi Eps yacTH HMHOra 


cofepxkKuT (bayHy HYMMYJIMTOB. .. . ; oe ee 
Mspectusak 2KeTOBaTO-6y ppiit, HYMMY JH TOBBIIi ¢ 2kenBakamu cpoccboputa: 
Berpeuaeres (bayHa Menenunoq u 3y6pr akyn ......-. O,1—0,2 ™ 


JlexkuT Ha HepOBHOH moBepxHocTu con 10. 


BatixoxuucKaa cButa 


12. Cao choccopurTospix »%KeIBaKOB, CIeMeHTHPOBaHHbIX CHJIbHO o7KeJe3} 
HeHHbIM TuncoM. Berpeyaiorca OOJIOMKH Ss u3BeCTHAKA. B KpoBJd 


TOHKad (0 3 MM) kKOopka runmca... . «a » ~ 0,05=-0/ 06am 
13. [imHa KopwuHeBatro-cepaa, nuctosatast, ¢ Hajeramu aposuta. Ilo rmy10¢} 
KOCTAM HdCJIOCHMS "CTIECKOM >.< ue 6 5g) eae, er ste 


TacOyiakcKaad CBUTa 


14. Tamua cepa, C NoBepXHOCTH cBeTaM 3eeHOBATO-Cepasn, CHJIbHO nec 
HucTad, JucToBarad. B BepXHel YacTH 2%KUpHaA C TOHKUMH MpocsolikaMu KpeM+ 
HHCTOFO» N@CYAHHKA . ws « gid oo ce ee oe 
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Conoctapsenve CTpaTurpadHueckux paspe30B MopcKoro Mavieorena Tpnapanpa kK 


SS SSS SE eee 


Manrpiusiak 
(no H. ® Kysnenosoit (*)) 


Orpen 


TOoKHBI Cesepupiit 


Bypaun- Taub! 3ese- 

Onuronexn cKaa HOBAaTO-Oyppbie 

HIDKHUIi CBHUTAa c xalyMcKol 
Tanupt rosy6nie dayxok 


On6aiickaa 
MNOACBHTA 


Mepreau raHHHCTHIe CBeT- 
JiO-cepble, 3eJIeHOBAaTLIe, 
BHH3y pO3sOBaTbIe 


BepxHuit 


MoHaTHHCKAaaA 
NomcButTa 


Mepresu 6euble, HHOra 
posoBbie 


AmMaepckKas CBUTA 


Pu6HaxwA CBUHUTA 


Mepresu KOpuuHeBEIe C Npo- 
CJIOAMH S6CHTOHHTOBBIX IIHH 


Joueu 


YcakckKaa (HHKHAA 
6enaa) CBUTAa 


= 
= 
FC Meprenmu G6eyble, HHOrZa 
&. | H3BeCTHAKH 

1) 


Sanagnoe IIpuapanpe 
mbic Ak-Tymcyxk 
(no M. E. Bocko6olinuKosy) 


YUerauckaaga cputa 


[nub seseHbie c MpocioaMH 
AHKEPHTOBEIX OKeNe3HCHHbIX 
KOHKpellnit 


CakcayabcKkan CBUTA 


Mepresn TJIHHHCTbIC, PpO3so- 
Bbie C MNATHAMH CBETJIO-3eNe- 
HOBAaTO-ceporo Beta 


MbHOynmakcKaa 
CBHTAa 


Mepresu pososple c npocioa- 
MH O6eJIbIx 


TacO6ynmaKkckasa CBUTA 


Mepreau KOpHuHEBbIe Hu Ce- 
POBaTO-*KeJITHIE C MpocsoAMH 
6eHTOHHTOBBIX PJIHH 


BauwxoKuUuHCKaA CBUTA 
Mepreau 6esble B CepenuHe 
C MpocnosMH TeMHO-cepbix, 
4YePpHbIX HM KOPHUHEBATO-cepblx 
TiHH HW PsIMHHCTHIX Mepresieh 


TBUMPpOBCKaaZ CBM Ta 


VisBecTHAKH 2KeJITOBaTO-ce- 
pble, HHOrfa cepble mecuaHH- 
CTbie, HYMMyJIHTOBbIe 


CymnyKanunckaad 
cCBHTAa 


IleckH KBapleBO-rjiaykKOHH- 

TOBbIe c MOCHOPpUTOBOH raJib- 

Tlaneouen | xo p ocHopanun. Paywa Gry- 
phaaea ex gr. nomada Vial., 

Gr. sinzowi Netsch., Gr. mas- 

sagetica Vial et Born. u gp. 


}Oxnoe MMpnapaspe 
(no M_ E. Bocko6oiinuKosy) 


Uerauckxaa CBHTA 


TaHHbI 3esenpie c Npocmoamy 
aHKEPHTOBbIX KOHKpelHii 


CakcayapceKxaan CBUTA 


Mepreau TJIMHHCTbHIeC, CBETJIbIC, 
seJICEHOBATO-Cepble 


Boc 
(no M, I 


Uer 

TnuHup 

cepble c 7 
KOHK pellwit 


Gane 


CumMBHbIe 
Il€CKH, CBeT 
Ha Pectunct 


MbpHOynakcKaa 
CBHUTAa 


Meprenu posoppie, HHOr a 
MeneJIbHO-cepbie 


TacOynakckaacv CBUTA 


Mepresmu KopHuHeBble HW *XKeJ- 
TOBaTO-cepble C Mpocnoamu 
OeCHTOHHTOBEIX PJIHH 


Mp H6: 
TaqHHbl 3e. 
KaMH KpeMH 
Liostreo g 
cf. fiens Bre 


Tac6y 


Tnuna cui 
KaMH CBeTJI 
*KupHad. De 
Wood., N. | 


BawtxomwuucK aan] ceauta 
Mepresu 6emble 


Tyry3cKuH ropH30HT 


M3pecTHaKku CBeTJIO-ceporo 
UBbeTa, HYMMYJIMTOBbIe 


B o6HaxkeHHO! uacTH paspesa 
aHaJIOPHuHble MOPOAbl PasMbITb! 


Ty ry3scKkun 
rOpHSOHT 


Bauxo 


Meprenu 
Hu rony6oBa 
MeprewH Hu 
Aviculatuck 
mussium aff 


ey Loy 
VispectHa' 


Ms3pecTHak necuaHHcTbili CBeT-} NecuaHHCTh 


JbIi 3e JIGHOBATO-cepbili 


AxkmRapckaav CBUTA 


IleckH KBapleBO-Ts1a yKOHH- 
TOBble C (OCPOPHTOBbIMH KOH- 
KpeuuaAMH. B OCHOBaHHH KOH- 
rmoMepatT c docdhopxtoroli 
raJIbKOn 


AKx 


Tlecok KBE 
B ocHoBauHt 
PHTOBOH rz 
docdbopurtol 
Gryphaea « 
ex gf. sin 
getica Vial 


JIAH, Tt. 119, Ne 6, Bocko6ohtHKos 
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MpnOyaakcKaa cButa 


15. Tumua cpetuiaa s3esenoparto-cepan, aJleBpuTuCTad. CollepxuT TOHKHe 


MpocsioH KpeMHUCTOrO mecuaHuka c daynoli Nuculasp. .... 14,4 M 
CakcayJIbcKaad cButa 
16. Cavusuoi kpapiuTono,o6uniti CBeTJIO-CepbId mecuaHukK ... . 0,5 Mm 


_ M3 paspesa Bugquo, uro na pasmpiryt0 NOBePXHOCTb MOPO KaMMaHa JOKUTCA 
Mauka KBapleBO-rlayKOHUTOBBIX MeCKOB ak2KapCKoil CBUTHI (cou 4—9), mout- 
TOCTHIO 3,73 M. Hu B Hw kHell, Hu B BepxHell yactu 9TOl MaIKH HYMMYJIMTOB"He 
tonepxKuTca. TloaBasaiorca OHH JHUIb B CambIx Bepxax cosa 10. 


4) 1 2 COM 


Puc. 3. O6pasell 43 KOHTaKTa HYMMYJIMTOBOrO usBeCTHAKA c TlaykKOHH- 
TOBBIM II€CKOM (M€CTO B38ATHA eFo B WIypde MoKasaHo CTpeIKOM Ha pHc. 2). 
a —— 'layKOHUTOBbIM NecoK C10 10; 6 — raayKoHMToBbiit mecok cos 10, 
cowepKallul dayHy HYMMYJIHTOB; 6 — HYMMYJIHTOBbIH H3BeCTHAK caoA 14 


: 


B OcHOBaHHHM aKKapCKOM CBUTHI 3aleraeT Oa3a/IbHbIM TOPH3OHT MOLLHOCTbIO 
),06 m (caoHu 4). B 9ToM culoe ralbka CBeTJO-Ceporo MepredA, 0-BUMMOMy, 
IBJIACTCA MIPOLYKTOM NepeMbIBa OTMOAKEHMA MaacTpuxTa, KOTOPbIe OTCyTCTBYWOT 
iB Oamke Ax-KyypflaH, u B ape TacapaHcKoli aHTHKJIMHAaJN. i 

Bplmlelexkanlve HYMMYJMTOBbIe HSBECTHAKH, BHIMeeCHHbIe B TYry8CKui TOpu- 
3OHT, MOKATCA Ha PaSMBITYIO MOBEPXHOCTb NOPOM aK%apCKO CBUTHI. B ocHosa- 
IMM 9THX H3BECTHAKOB TO*Ke 3asleraeT OasabHbIli ropusouT (con 10), mpen- 
‘TaBJICHHbIM TePeMbITbIMH KBapleBO-rvlayKOHHTOBbIMH eCKaMH ak ?KapCKoli 
‘BUTHI. B BepXax 2TOFO TOPH3OHTAa HM NOABJIAIOTCA HYMMYJINTHI (puc. 3). 

Bcioy Aid BepXOB ak2KapCKOM CBUTbI YCTaHOBJIeH POPH3OHT (poctbopuToBbix 
KeJIBAKOB, a OOJIOMOUHbIM MaTepHad B ITUX %KeJIBakaX TaKOH Ke, KAKOM MMeIOT 
1 BMelLalollMe HX MecKH. YUMTHIBAA ITO OOCTOATEIbCTBO, HAMM ObWIO BHUMAaTeJIb- 
10 IIPOCMOTPeHO GOOubINOe 4uCO (ocPOpHTOBbIX *KeBaKOB, COflep*xKalluxca 
3 TYTY3CKOM TOpu3OHTe, HO HH B OJHOM 3 HUX He oOHapy2KeHo para ee th 
{YIHTOB. ITO MpMBOAUT K BbIBOLY, UTO TYTySCKMH TOPHSOHT B Oake K-Kyyp- 
laH mpescraBiaer coOol He 4YTO HHOe, Kak Oasa/IbHbIM COM Oosee MONHOrO 
iacta (Gomee em 10—20 cm) HYMMyYJIMTOBBIX W3BeCTHAKOB, BePpXHAA YaCTb 
<OTOPHIX pasmbita. [lostomy erO MOXHO COMOCTAaBUTb C Oa3a/IbHEIM C1OeM Ha 
1-0. Kynauner (mpic Vsenfpl), re B OCHOBaHHM NadkU ee U3Be- 
THAKOB JIe@KHT OypbId KOHTIOMepar, colepxamun cayHy Pycnodonta vesi- 
ularis Lam., Belemnitella mucronata Schlot., Rinchonella Sp. H MOPCKUX 
Kel. LlemeHToM 3TOTO KOHTWIOMepaTa ABJIAeTCA ee eo MelJI- 
cue HyMMyuTb!. MomHOocTb 3TOrO COA MeHACTCA OT O-1bom0. 1 0: 

Y noquoxpsa ©. Tacapai, B Ape aHTHKIMHaIM, HM KBapleBO-rlayKOHHTOBbIX 
IeCKOB aK%KapCKOM CBUTbI, HH HYMMYJIMTOBbIX H3BeCTHAKOB He COXPaHHJIOCb. 
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Ouu momHoctbio pasMpithl. [IposykrTbl pasMblBa ak2KapCKOM CBHTbI HM TYFy3cKOrG 
rOPH3O0HTa COXPaHMIHCb B 6a3aIbHOM CJIOe OaliXOXKHHCKOM CBHTbI, KOTOPbI 
HaJleraer HemocpeCTBeHHO Ha MeCKH KaMMaHCKOrO Apyca, aHaJIOrHUHble ONHCaH: 
HbIM B COAX 2 Hu 3. Ha HaxosKy KyCKa HYMMYJIMTOBOrO H3BeCTHAKA C cbocdbopu- 
TOBbIM 2KeJIBAKOM 3 9TOFO clon yKasbiBal A. JI. Anum (*). 

Basapupiit colt OalixoxuHcKoi cBuret (cof 12) B Gamke Ak-Kyypyan oraus 
yaeTCA OT TaKOTO %Ke COA Hal. TacapaH TeM, 4TO OH COepAKUT MPOAYKTHI Nepex 
MbIBa TOJIbKO OJHOrFO Tyry3CKOrO TOPH3OHTAa. 

Takum oOpa3om, crpaTurpaduyeckoe MoJIOxwKeHHe HYMMYJIMTOBBIX U3BeCTHS- 
KoB Oamku Ax-KyypaH HM HX B3aHMOOTHOWeHHe C HH2Ke- HM BbILlee*KallldMek 
MOpOaMu, COBepLIeHHO TaKOBO xe, Kakoe HaGwOfalocb (*) Ha Maneatis 
u B BocrouHom I[Ipuapaube. 

OnucaHHoe HaMH, a TakKe JlaHHble MO CMe>KHbIM pervoHam (°*) MOSBOSIOF 
ClelaTb Cwlekyroulve BbIBOJEI. 

1. [lauka kBaplleBo-rslayKOHUTOBbIX NeCKOB aK2KaPCKOM CBHTbI He MOXKeET ObITE 
mpHOpexHou cballueH TacapaHCKOH CBUTbI, a ABJIACTCA CAMOCTOATebHOM CTpa 
THrpaduyeckoH eMHuWeH — Ooslee ApeBHeH, 4EM HHXKHEZOMeHOBbIe HYMMY.IM 
TOBbIe H3BecTHAKH ManrpuumtaKka (*,4), CepepHoro u Sanaguoro [Ipnapaupa. 

2. HyMMyJIMTOBbIe H3BeCTHAKH (TYFy3CKHH TOPH30HT) He ABJIAIOTCH aHTH: 
KIMHaIbHOU (allueli TacapancKOll CBHTbI — 3TO TakK»xe COBePIeHHO CaMocTOs- 
TeJIbHad CTpaTHrpapuyeckad eMHuIa. 

3, Bpilelexkaulve KOPHUHeBAaTO-cepble TJIMHbI HeJIb3a OOBCAMHATb B O/HY 
CBHTY C KBapl{eBO-rlayKOHHTOBbIMM NeCKaMH aKxKaPCKOM CBUTbI HM C HYMMYJIF: 
TOBbIMH H3BeCTHAKAMH TYFy3CKOFO FOpH30HTAa. ITO TOXKe CAMOCTOATeIbHAaA CTPas 
Turpaduyeckand eMHUIla. | 

B pe3yuIbTaTe YTOUHeHUA NOMOAKeHUA HYMMYJIMTOBbIX H3BECTHAKOB MpedCcTaBli 
JlaCb BO3MOXKHOCTb COMOCTABUTh CTpaTurpaduyecky1o CXeMYy MaJIeOreHOBbIxX of 
JlomweHuu Cespepuoro IIpuapamba co cMexXHbIMM perHonHamu (cM. Tad. 1). 


MuctutyT reowormueckuxX HayK Toctynuuio 
Axajlemuuw Hayk KasCCP 18 XII 1957 


UWHTHPOBAHHAS JIMTEPATYPA 


1E.T.BbBolkuosa u gp., Tp. BCETENV, nos. cep., 5 (1955).  ? M.E.Bocko 60 k- 
H HK oB, Bectu. AH KasCCP, Ne 5 (1956). ? M.E.Bocko6Ooti nu Kk os, Msp. AH KasCCP. 
cep. reow., B. 25 (1956). 4H. o.Ky3uenosa, JIAH, 82, No 1 (1952). 5 B. B. Jl a Bs 
p OB, Mopexoli MasleoreH Say pasIbCKUX paBHHH H €fO KOHTHHCHTAJIbHbIe SKBUBaeHTHI, AviMa-AtTa, 
1957. © A. JI. A wun 4, Broanr. MOUH, org. reon., 25 (4) (1950). 7 A.J. Aumus, Teo- 
wor“ CepepHoro TIpuapans, Ian Mes). 
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Hoknagn Akanemunu Hayk CCCP 
1958. Tom 119, Ns 6 


PEOJOVH A 


P. r. TAPELLKHH, B. H. CAMOJ,YPOB wu A. JI. SHWHH 


MOPCKHE AJIbBBCKHE OTJIOKEHHVA HA 3ANAQHOM BEPELy 
APAJIbCKOrO MOPA 


(ITpedcmaeaexo axademuxom H. C. Lamcxum 138 XI 1957) 


_ Vespectruo, uro Oepera ApadpcKoro Mops MOUTH HallenO cOxKeHLI TpeTHu- 
IbIMH NOpOaMu, HM JIMUIb B MecTaX MepeceyeHHA OeperoBbimu OOpplBaMu (4HH- 
‘AMH) Y4aCTKOB aHTHKJIMHaJIbHOTO CTPOeHHA B HH2KHell UX UAaCTH BBIXOLAT 
IOpOAbI MeJIOBOH CHcTeMbI. TakuX y4acTKOB B Mpesemax Oeperosolt smHHun 
\paJIbcKOro MOps CyulecTByeT BCero TPH: Ha CeBepHOM Oepery — Ha TOmyocrpo- 
se KyslaH Jbl, Ha 102%KHOM Gepery — Ha mouyocrpose Tokmak-Ata i Ha 3anaqHOM 
yepery — B palioue mbica AKx-Tymcyk. Ha nocsefqHem yuacrKe Oeperopad JIMHUA 
euetT KaccapMHHcKylo OpaxXHaHTHKJIMHaJb*. 

 HanOonee [peBHue OTAOKEHUA, BLIXOLAMIMe Ha MOBEPXHOCTh Ha MOMyocTpo- 
se KywaHybl, corsacHO MMeIOllHMCa B JIMTepaType JaHHbIM, NMpHHalviexar 
petuemy aby (1°). Ha nomyocrpope Tokmak-Ara H3BeCTHbI BbIXOJ[bI CeHOMaHa, 
mucaHHble eme JI. C. Beprom (?) u A. JJ. Apxanrenmpcexum (3). 

Uro Kacaetca mpica AKk-TyMcyk, TO BbIXOJbI 3}eCb Me3030HCKHX OTJIOXKeHHH 
IbIIH OOHapyKeHbI ene B 1848 r. A. 1. Byrakospim (°), ofHaxo T. B. Adux (#4), 
(empaBHJIbHO ONpesemuBUIMH CceHOHCKYy1IO Gryphaea visicularis Lam. kak top- 
‘Ky10 Gryphaea dilatata Sow., ommOouHo orHec ux k oKcdopyzy. Bepcuao cyute- 
TBOBaHHH Ha 3amamHoM Gepery Apawa BbIXOJOB BepXHel IOPbI BOIIa BO MHO- 
Me CBosHbIe paOorn, xora O. C. Banos B 1935 r. (°) mHcan, 4TO OHA HE MO*KeT 
WMTATbCA MpaBHJbHON. 
~ Tlo yanupm JI. C. Bepra (?), u3ysaBuiero Gepera ApaspeKoro Mops B Hayawe 
(X Beka, B patioue mpica AK-Tymcyk H3-lOJ, O4eHb MOMHOrO CapMata (OKOJIO 
OO M) BbIXOLAT rulayKOHUTOBbIe MecKH c (ocibopuTamy, jayHy KOTOPbIX OH 
gutal Typouckoh, a A. J. Apxanrenpexui (*)— cenomancKoi. 

B 1934 r. A. VW. Cuomo (°) ormerua, 4uTo Ha MbICy Ak-Tymcyk BbIXOJAT He 
ecKH ¢ (ocopuTamu, a Me/OMOJOOHbIe MepresM, M BbIpasu COMHEHHE B HX 
YPOHCKOM WJIM CeHoMaHCKoM Bospacte. B culefytonlel cBoel padore (*°) oH 
*Ke OMpeeseHHO OTHEC 2TH MepreJIM K BePpXHeMy CeHOHY, a SaJieraioulve BBIILe 
“UX KapOoHaTHble MecuaHHKH C HayTHJlycaMH — K flaTcKOoMy spycy. 

Oguaxo A. JI. Anmun (1°) yKa3as1, UTO TOpH3OHT C HayTHJIycaMH pacmouo- 
‘eH Ha CAMOM JesiIe IpMMepHO Ha rpaHulle CpefHero U BepXHero Bollea, a OTJO- 
‘CHUA JaTCKOrO aApyca Ha mbicy AK-Tymcyk BooOme orcyrerBytor. Ilo MHeHHIO 
. JI. Aummua, MeslonofoOHble MepreJiH HW U3BeECTHAKH, BbIXOJALMIMe B OCHOBaHHM 
eperoBbix OOpbIBoB MbIca AK-TyMcyK, JOJXKHBI ObITb OTHECeHbI K MaaCTPHXTY. 

Haxouen, B 1954 r. E. A. )KyKopoit Opium OnyOJMKOBaHbI AaHHble 0 Popamu- 
udepax 43 paspe3a MeJIOBbIX OTJIO?KeHHH MbICa Ax-Tymcyk. E. A. ?Kyxosa 
pula K BbIBOLy, UTO OCHOBHAA UaCTb Mepreseh STOFO paspesa MpPHHaMIexUT 
WOKHEMY KaMMaHy, H TOJIbKO CaMax BePpXHAA UX YaCTb, MpecTaBseHHaA poso- 
bIMA MepreJIIMU, BO3MO2KHO, JOJ2KHAa ObITh OTHECeHa K BePpXHeMy KammMaHy. 

Takum oOpa30M, HaJIM4He BbIXOLOB MOpod, 6oulee [[pPeBHHX, UCM CCHOMAH, B 
alioHe mpica AK-TyMCYK HHKeM He Mpeflosaraocb, Aa HW HaslMune 3/eCb CeHO- 


* Panee 9Ta cCTpyKTypa oqHUM M3 Hac (11,12) umeHopamacb AK-TyMcykcKol. 
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MaHa MU TypoHa Ooulee MO3HuMH ucceqoBaTetamu (7,°,1°,**) MO-Beprasocb co 
MH€HHIO. 

BoBpemal UccleLOBaH Hii , MPOU3BEeCHHBIX B paliove pica AK-TyMcyxk B 1954 r. 
aBTOpaM HacTOAUel CTaTbH YfaJIOCb BbIACHHTb MPWYMHYy CTO/b SHaYHTeJIb 
HbIX paCXOXKeHHHt B TpaKTOBKe paspe3a PaSBUTHIX 3eCb MEJIOBbIX OTJIOXKCHHM 
Oxa3auocb, UTO OHH BbIXOLAT B OCHOBaHMM BOCTOUHBIX UHHKOB YcrTiopTa Ha po 
TAKeHHH Gomee 25 KM or mbica Ak-Tymcyk Ha tore Jo Koslofiles Kaccapma Ha ce 
Bepe. Ha 9TOM MpOTaxKeHHM MO2KHO COCTaBUTb MOUTH MOIHbIM paspes BepXHer 
Mejia HM BepXHeli uacTH HuKHero Mewla. OfHaKo Ha camom mbicy AK-TyMcyK & 
M@JIOBLIX OTJIOXKCHHH BbIXOLAT Ha ypOBHeM MOPS JIMIb MesOMOOOHbIe Mepredl 
ceHoHa (oTCIoa Hu Ha3BaHue «Dept Hoc»). K ceBepy B OeperoBbix oOpbiBa 
CIOH MeICHHO NOMHUMArIOTCA, 3-0 ypOBHA MOps BbIXOAAT BCe Oomee ApeBHu 
TOPH3OHTbI MeJIOBLIX OTJIOXKeHHH, UB ypouNme KaccapMa, pu ocmoTpe ero 
Gepera, Gouee Bcero OpocatoTcaA B via3a BbIXO[bI (OCPOPHTOHOCHIX TylayKOHH 
TOBbIX MeCKOB C GoraToi dayHO, mO-BHAMMOMY BCe %Ke TYPOHCKOM, Kak JyMa 
JI. C. Bepr, a He cenomanckoit, Kak nonaran A. JI. ApxanrempcKni. 

Pa3muune B MHCHHAX O paspe3e MeJIOBbIX OTJOXKeHHH paloHa mbica AK 
Tymcyk cBa3aHo c tem, uto A. WM. Byraxos, A. HW. Cmonxo, A. JI. Anmmn 
E. A. )Kykopa ocmarpuBasiv BbIXO[bI STHX OTMOMKeHHH Ha CaMOM MbIcy, a JI. C 
Bepr HecoMHeHHO BbICaxKUBaJICA Ha Geper B patioHe ypouuia Kaccapma, oO ye 
MOXKHO CYUTb uM MO cororpadusam, MpHBeseHHBIM B ero paOorTe (7). OqHaKo 
TeKCTe OH 39TOFO OOCTOATEIbCTBA HE OTMETHJ MH ONMCaJ (POCPOPHTOHOCHbIe Meck 
ypounma Kaccapma kak «BbIXOZbI MeJIOBbIX MOpO,B palione mpica Ax-TyMcyk» 
3a HUM TY Ke Bepcuio nopropuaz A. J. ApxanrempceKui (*), IH4HO Ha 3analHG 
6epery ApambcKoro mops” He ObiBaBIINH. ' 

A. JI. Anmun (14,1") patee Buse BbIXOAbl MeJIOBbIX OTJIOXKeHHU JIMUIb B 
camoM mbicy Ax-Tymcyk, mouemy MH Ha3sBaJl CymecTByronlee 3,eCb AHTHKJIMH AI! 
Hoe moftuHaATHe AxK-Tymcykckum. On mpesnouaras, To 9TO NOAHATHe UMee 
CeBepo-ceBepo-3alalHoe MpocrupaHhe Hu CTpyKTypHO cBA3aHO c UymKkakya 
CKOM AaHTHKJIMHaIbio. CBO NOAHATHA, CyAA NO 3asleraHuio CapMaTCKHX OTE 
XKCHHHM, OH IPpaBHJIbHO HaMeTHJI B palione ypounma Kaccapma. B cBa3u c nocues 
HHM OOCTOATeIbCTBOM, KOTOPOe NOLTBEPAMOCb HOBbIMH HaOsIOJeHHAMH, 
TakxKe JIA TOO, UTOObI He NyTaTb OMMCHIBACMYIO AHTHKJIMHAJIb C OMHOMMCHHO 
Ax-TymcykKckoli 6paXvaHTHKJIMHalbw, OOHapy2KeHHOH celicmMopasBeKoM 4 
ceBepHoro uHHKa YcTiopTa, Mbl CUHTAeM BOSMO2KHbIM aHTHKJIMHAIbHY!O CTPyK! 
Typy paliona mpic Ax-TymcykK—xomogeu Kaccapma Bipeftb uMeHoBaTb Kaccap 
MHHCKOM. Kak noKa3aJiu reodusuueckne JaHHble, KaccapMMHckad aHTHKJIMHaal 
He cBasaHa c UyuikakyspcKoit, a oTsenena or Mocmenueli umporHol CeBepet 
YCTIOPTCKOH Jempeccnen. 

Ilo mepe mogbema culoeB or mpIca Ak-Tymcyk k Kosogiy Kaccapma u3-n0) 
YPOBHA MOPA Ha MOBeEPXHOCTh BbIXOAAT BCe Oosee [peBHHe OTJIOXKeHUA Meal 
H TIpHMepHo B 9—9,5 kM OT MbICa Y OCHOBAHHA OO PbIBOB U3-NO ‘boedoniiede ome 
Me€CKOB TyPOHa, MOABJIAIOTCA MpPeHMYLeCTBeHHO TecuaHble ocayKu avibOa *. 
Orcioa BIVIOTh AO KomMOWa Kaccapma Mex Ay ONO3HEBEIMH TIbIOaMH, C1O2%KeH 
HbIMH OObMHO MeNONOLOOHBIMH MepresIAMH BepXHero Mesa, BCTpeyaloTca Het 
MOXHe OOHAKeHUA abOCKUX NOpoL. B cBofopo uacru KaccapmuucKoli anTu 
KJIMHaJIH, MpHMepHO B O KM oT KonOMMa Kaccapma, KpoBaA anbOCKUX OCalKO 
NOWHUMaeTCaA Oo 30 M Hal ypOBHeM MOps MH 3aTeM MOCTeMeHHO BHOBb Norpy2Kaer, 
CA, CKPbIBaHCh MOM BOJaMH MOpA HeMHOFO CeBepHee STOrO KOOMIMA. 

B cBa3u c pasBuTuemM OombuIOrO KOMMYeCTBa ONOM3HeEH HM pas0OeHHOCTS 
oOHaxKeHnit amb6a TpyHO CocTaBuTb ero NOCAOMHDI M MOMHbI paspes. [pumep! 
Hat MOCMeLOBATeMbHOCTh MaveK CJIO€B aMbOCKUX OTMORKeHHH K 1Ory OT KOJIOMIL 
Kaccapma caelyrouaa (cBepxy BHu3): j 

1. ToHKoe nepecwavBanHue TeMHBIX TIMH M MeJKO3@PHHCTBIX xKeJITOBATO 
CepbIX KBapleCBO-CAIOMMCTEIX” MECKOB! {) JOP O7 SUNT, ORGGOO Wao 


* 17 
O naxoyke amb6a B_ palione mpica Ak-TyMmcyk Ha 3amaqHom 6epery ApaubcKoro Mops 
paHee yNOMMHasOCh B CTaTbe OHOFO H3 aBTopos (8), | 
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2. TameuHuk, cocrosmmii u3 nnocKol u OKPyrIOH OXKee3HCHHOM raJibKu 
HACPUTHSUPOBAHHBIX TVIMH, MpeoOaqaiouli pasmep rambKH paBen 1—2 cm 
mee ern weoras lO eem)o swe ee ee, 0,5 M 
3. Tlecok kBapileso-camoqucrbii ceppiit, M@JIKOSe€PHHCThIM, PbIXJIbIM. B HHK- 
[eM YaCTH CPO MOABJIAIOTCH MpOCOM TeMHO-cepbIX VIMH . .. . . Buno3m. 
4. [lepecilauBanue TemMHO-cepbIX TINH HM KBapleBo-cmOMUCTHIX MeJIKO3ep- 
es SCO NOE 711.) AT OCR MMR TOMS iis Krew led: 7M 
5. Tlecok KBapleBo-cmoqucriit, 2KCJITOBATO-Cepblit, MEJIKOSeCPHHCTHIi, yIJIOT- 


CHHbIM, B BeEpXHeH YaCTH C TOHKMMH MPOCJIOAMM 2KeIeSMCTHIX MWIMTUATbIX Mec- 
BHUKOB . ...).). PLU DE OL ete 8. Sr rere 3M 


Puc. 1. ITpi6pr amp6cKoro mecuaHHka Ha 3allaqHOM Oepery 
ApauIbckoro Mops ceBpepHee mpica AK-TyMcyk 


B necke scTpeuarrca Kpymubie (10 1—3 Mm) wapooOpa3Hble KOHKpellMu 
KBapIleBO-CJIIOJMCTbIX MeJIKO3e€PHHCTHIX KOCOCJIOHCTHIX 2Kee3HCTHIX MecuaHH- 
KOB CO CuleqaMu pAOM Ha NOBEPXHOCTH CKOJIa. OTH NWeCuaHHKH B MeCTAX BbIXOLOB 
alibOa UacTO OOpa3yioT OovbuIMe poccbinu Ha Gepery mops (puc. 1). CopepmieHHo 
fake Ke NWecuaHHKM BCTPeualoTcaA B BePXHeaJIbOCKUX OTJIOMKeHUAX MOMyocTpo- 
pa KymaHapl u ocrpopa Bospoxyenua (7°). 

6. Koxuraomepat, COCTOALIMH H3 O*Kee3HEHHOH PadibKH CHepHTH3HpOBaHHbIx 


7. TlecuaHuk KBaplleBO-CJIOQMCTHIN, Cepbili, MesKOSepHucTHIM. . . . 0,45 Mm. 
8. [mua TeMHO-cepad, MOUTH YepHad, concTtan#. . . . . . . Bugnod,d m. 
9. ImuHa TemHO-cepand, MOUTH YepHasd, HexACHOCMOUCTad, KPYyNHOMMTUA- 
en een. SAAN OIC Cer Se oe oe Baane3—4M: 
10. B ocHoBaHHu Mpebiqyujero COA MOUTH Ha YPOBHe MOPHA BbIXOAUT CJIOM 
JakylleuHHKa.... . 0,35 M. 


O6masa MOUHOCTS OOHa*KeCHHOM uacTH aJIbOCKUX OTJOXKeHHH COCTAaBJIAeT 
ie MeHee 30 M. 

U3 paxymeunuka coda Ne 10 T. A. MopsBuko Obiiu onpesemenbi Plicatula 
surgites Pict. et Roux. u Exogyra aff. mordvilkoae Musaf. Cormacno ee stto- 
JeSHOMY PaSbACHeHMIO, MepBbI 3 STHX BUAOB WIMPOKO pacmpocrpaHeH Ha wre 
SCCP u B Sanagquo Espone B oT0xKeHUAX CpeqHero MW BepXHero albOa HU Mocra- 
OUHO TOUHO ONpPesemAeT BOSPAacT B Mpeseax ITHX AByX NOLbapycos. Bropou 
My, HavOouee OM30K K S9K30rMpe, KOTOPaA Oblia onucaHa My3adapoBon U3 
(MKHeETO albOa SuaSTAMHCKUX Top B Y36eKucTaHe M MOKa OOJlbile HUIe He 
TMeualach. BnomwHe BO3MO%KHO, YTO 3TOT BUA He OFpaHH4en B cBOeM Pacipo- 
TpaHeHHH HYXKHUM asbOom. K tomy Ke Popma u3 ypounmta Kaccapma He BUOWIHe 
orKecTBeHHa emy. Ha ocHOBaHHM H3JIOXKeCHHOTO MOXKHO yTBepxaTb, TO YCT- 


ded 


puuHnk ciom Ne 10 HeCcOMHeHHO OTHOCHTCA K aulbOy, IpHyeM HaWOoulee BeposTe 
ero CpefHeabOcKuit Bo3spact. BeposTHo, K cpeHemy albOy OTHOCHTCA TaK2K 
con NeNe 7—9. Bomee BbICOKHe CJIOM ONMCaHHOrO paspesa, CyAA NO UX JIMT 
JIOPHUeCKOMY XapaKTepy, HM€IOT KOHTHHEHTAJIbHOe Mponcxow enue HU, CKOpe 
BCerO, BepXHeaJIbOCKHH BOspacr. 

OrKpbITHe MOpCKHX Cl0eB aulbOa Ha 3amayHom Oepery ApaipcKoro mop} 
BMeCTe C HECKOJIbKUMU JPyrMMH aHaJIOrH4HbIMH HaXOAKaMH MocJeHero BpeMeHI 
CYIeCTBEHHO MeHAeT Hallld NpescraBeHuA O Maseoreorpapun paBHHH 10FOl 
ganaluol uacru Kasaxcrana Ha MpoTaxKeHuu albOcKol anoxu. U3pectuo, std 
Ha UyuikakyibcKOH aHTHKIMHaIM WM NMOYTH Ha BCeM TpocTpancTBe CeBepHord¢ 
IIpuapabs OTIOXKeHHA auIbOa WMeIOT HCKJIOUMTeJIbHO KOHTHHEHTAJIbHbIM XapaKk{ 
Tep (4,1°). OnHako HefaBHO ObIVIO OTMeYeHO CYyIeCTBOBaHHe pocyioeB C He? 
olpemesMMOol, HO HeCOMHeHHO MopcKOoli cbayHOli B HM3aX paspesa aIbOCKH™ 
OTJIO*KeHUH MOyocrpoBa Kyanypt (°). Takue Ke NpOCJION OblIM BCTPeueHbl B aJIb6> 
CKUX OTJIO2KeHUAX CeBepHbIX Kpi3pui- Kymos npu 6ypexuuB palioue Oyrpa Ax- Kal 
B 120 km Kk wry or cr. Tiopatam OpexOyprcekor *. 2. Ha ocHopaHuu HaxoxJe- 
HHA 3epeH MepBMYHOrO PiayKOHUTa OHH M3 aBTopoB (°) cuHTa, YTO MOPCKHé 
CJIOH BO3MOXKHO MIPHCyTCTBY!IOT B HH3aX albOa B HWXKHeEM TeyeHHU p. Cpip4 
Jlappu. Takum o6pa30M, MoxHO Mpeknosaratb, uro v3 patona Manrpiiak 
HM HH30BbeB P. OMObI, re MOPCKHe YCJIOBHA CYLeCTBOBaJIH B TeYeHHe BCerO aJIb 
6a, B OTJe/IbHbIe MOMEHTHI aJIbOCKOM 39TIOXH TpaHCrpeccHH MpPOHHKaJH [aJIeKO Hé 
BOCTOK BJlOJIb TOO WIHPOTHOTO MpornOa, KOTOPbIi Cc BepXHeNaJIeOS3OHCKOrO Bpe- 
MeHH OTJe/AeT CKsaquaty1o cucremy Y paula OT repWMHCKUX CKaqyaTbIx Coopy4 
*KeHuH Cpequeli Asuu. . 


Teomormyeckui MHCTHTYT Iloctynus10 | 
Akajemuu Hayk CCCP 11 XI 1958 | 


WMTHPOBAHHAS JIMTEPATYPA 


TA. . Apxaunreapexkuit, Mcxomaemax dayna 6eperop ApambcKoro mops, 1. 
BepxHemMesiopble oTomxenHHA, B. 1. 3p. TypxKect. oty. Pyccx. reorpad. o-pa, 8, Bp. 2 (1912) 
2 JI. C. Be pr, Apanpexoe mope, Mss. Typxect. org. Pyccx. reorpad. o-pa, 5 (1908). % A.W 
Bytaxkos, Typkect. pey., Ne 48, 49, 50 (1872). *B.A.Baxpamees, Pernonambuas 
ctpaturpadus CCCP, 1, M3y. AH CCCP, 1952. ° O.C.Bsa08B, Tp. Bcecoio3H. reon. pass. 
oObemnH., B. 319 (1935). © P.T. Tapeuxulh, O.A. Ky3pmMuuna, Broan. MOUII, org. 
reon., 81, Ne 5 (1956). * E. A. Ky kopa, oxa. AH Y3CCP, Ne 2 (1954). SSB dae Gee 
Moy pos, Bionn. MOH], org. reor., 30, s. 3 (1955). ® A. U.CmMo.axko, Tp. | koncep 
w3y4. MpousBosuT. cut Kapakaamaxcx. ACCP, 1, MW3q. AH CCCP, 1934. 1° A. MW. Cmoa- 
K 0, Her. xos., 26, Ne6 (1934). 4 A. JI. A ww uu, W38n. AH CCCP, cep. reon., Ne 5 (1948). 
2 A. JI. A uw un, COopx. namata axay. A. Jl. Apxanrenncxoro, H3y. AH CCCP, 195]. 
18 A. JI. A xm un, Feonorua Cesepxoro IIpuapanpa, M., 1953. 44H. W. Abich. Bei- 
trage zur Paliontologie des Asiatischen Russlands, 1, Mem. Acad. Sci., VI série, Sci mathem. 
et phys., 7, (9), St.-Petersb. (1859). 
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floxnaygn Akagemun nayx CCCP 
1958. Tom 119, Ne 6 


TPEOJOPHA 


r. X. AMKEHUWTEMH 


O JPEBHEMWEM NPOrMBE HA 3ATAJE PYCCKOM MJIAT®OPMbI 
(IIpedcmaéaexo axademuxom C. H. Mupoxoseim 7 I 1958) 


_ Padoramu pala ucculeqopatesiel B NOCeqHee BPeMA BHECeHBI CyUeCTBeHHbIe 
yTOUHEHHA B CTpaTurpaduro MaseosoucKux OTNOKeHHH 3anaga PyccKoli naar- 
popmpl. HanOoyee BaxKHbIM ABJIAeTCA yCTaHOBMeHHe HaNMuHA MOMHOM TOM 
CaKOB, 3aleraloulHX MerKy PIOBCKHMH COAMM HWKHErO KeMOpua UM Kpucran- 
TMueCKUM (yHaMeHTOM, KOTOPbIM JaHO pa3/IM4HOe HalMeHOBaHHe: TMoeccKHii 
SOMIJIEKC ('), Wpesueliumml ocaqounbi Kommsekc (*) uw JorgoscKuli Kommuexc (2). 
; [opcKve CJIOH, KOTOpble paHee CUHTaJIMCb HanOoulee ApeBHUMH, 3auleraror 
1a Pa3MIMUHBIX YaCTAX MOFMOBCKOFO KOMIVIe€KCa H B OCHOBaHMM COjep2%KaT KOH- 
IOMepaTbl, YTO CBUeTeJIbCTBYeT O NepepblBe B OCAAKOHAKOMNJIEHHN Mey HUMH 
1 HYKeeKalluMH MopojaMy. 

B wWeom oTioxKeHHA JOrAOBCKOrO KOMIVIeKCa IIpelcTaBJIeHbl B OCHOBHOM 
TECTPOUBeTHbIMU MecuaHHKaMH, YacTO c1aOO CILEMeHTHPOBaHHbIMH, pa3JIMUHbIMH 
10 cBoemy coctaBy. [lo stomy mpu3naky JI. M. Jlesunoii (*) yqanocp ux pacune- 
iMTb Ha TPH CBUTbI — FOPOOKCKyl10, OPWaHCKy!O HW MMHCKYy1O, HMeloulHe Camo- 
‘TOATEIbHOe CTpaTurpaduyeckoe 3HaveHHe. OpmiancKad MW WHHCKas CBHTHI Ob 
sbIjeienpt A. C. Maxuauom uv E. I]. Bpyuc, 4o paccmarpuBaaucb UMA Kak OJHO- 
03 pacTHEIe. 

Topogokckad CBUTa CJIO*KeHa MOJICBOWINATOBO-KBapleBhIMH TecuaHiKamMn, 
ypmaHcKaA — OAHOOOPasHbIMH KBaPIeBbIMH Pa3HOCTAMU, MHHCKad — MOJeBO- 
uNMaTOBO-KBapleBbIMH MecuaHukamMu. [locieqHAA COMepHKUT TasIbKM PIMHMCTHIX 
IOPO, HU OOJIOMKH OBPyYCKHX KBapLUHTOB. 


= a J 
[ako coctaB yMOMAHYTHIX CBHT JOroB- one ee 
‘KOO KOMIVIeKCa BbiepxKuBaeTcCaA Ha BCeH ie Moutuocr 

e€cTOMOJOMKeHHEe OTJIOMeCHHH 
“eppuTOpHH UX paclpocT paHeHHA B 3allaJl- CKBa2KHHbI or oBcKoro 
to uacru PyccKoi naardopmb!l. Bompoc oan 
) BOSPacTe STUX MOPOA B HaCTOAIee BPEMA ~~ Fopogox 493, 
[BJIeTCH MCKYCCHOHHBIM. Mpl orHOCHM UX Opuza 326% 
‘ HWDKHeMy KeMOpHIO, YYHTbIBaH OTCyTCT- es ie 

JIOBHUK 

4 cieqoB Metamoptbusma HM HaJlMune 06- ie HA 
[OMKOB IIpOTepO3OMCKUX OBPyYCKUX KBap- Wee (2375 


(uTOB. OrjoxeHHA JOFOBCKOLO KOMIIJIeKkca 
;CKPbITbI MHOTHMH CKBaxKHHaMH, YaCTbIO 
OTOPbIX OHH Mpoliyenbl womHocrblo. He- 
a jauuble mmpuBeqeHbl B TAGs. I. 
B pesyibrare KApTHPOBOYHOFO OypeHHA, NpOBeeHHOFO Ha 3alaqHOM CKJOHE 
/KpawMHCKOrO KPHCTaJJIMYeCKOrO MaCCHBa, MaTepHaJI MO KOTOPOMy 06 paOoraH 
TE. Crpeaxosoi, I’. 11. UIpamenxo u B. P. Cemenospim, ycraHoBuieHo HaJMune 
[OMNLHOH TOMMIM KPaCHOLWBeTHbIX MeCuYaHHKOB C OOJIOMKaMM OBPy4CKUX KBapun- 
OB, 3auleralolulux Mol sbdy3HBHbIMH MOposaMy. B cBOJHOM pa3pese OHa JOCTH- 
‘aet 625 mM u Mo cBOemy COcCTaBy HM MOJIO%KeHHIO B paspese CPaBHUBaeTCaA C ITHH- 
Kol cBuTOl. Bosee ApeBHHe TOMLIN 3eCb OTCYTCTBYIOT. MouHocTh OTJIO2XKeH HH 
(OrOBCKOrO KOMMIeKCa yOblBaeT B 102XKHOM HallpaBJeHHu, MB OaccelHe Juectpa 
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cHHxKaeTca 0 40 Mm. K Hemy 30eCb OTHOCHTCA HWXKHAA YACTb JIAMABCKOM CBHT 
(*), CIOXKeHHAaA MOeBOLINATOBO-KBapleBbIMH MWecuaHHKaMH. 

Takum 06pa30M, OTJIOXKeHHA AOFIOBCKOFO KOMMIeKCa, ABJIAIOULMeCA HaHOouse 
JPeBHHMH B OCaoOuHOK Tose 3anaqa Pycckoh muaTdopMmbl, WMpOKO pacmpo 
CTpaHeHbl Ha 9TOH TeppuTOpHH. OHH pa3BUTbI B NoOce, OTKPbIBaIOUeHCA H 
ceBepo-BocTOK B cropoHy MockoBcKol BNaHHbl, 3aHHMaIOT WeHTPaJIbHYy!lO 4WacT 
Besopyccuu u Jjasiee Ha 10r MpOTArMBAaIOTCA BAOb 3analHoro ckM0Ha Y KpanH 
CKOrO KpHCTaJlIMuecKorO MaccHBa. BO3MOxKHO HaJIH4He 3THX OCANKOB TakxKe 
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Puc. 1. Kapta pacmpocrpaHenua jorqoBcKux oTmoxKeHnit IIpu- 
OanTakH u Benopyccum: /— aMHMM papubix MoULHocTell, 
2 — mmollaqa OTCyTCTBHA OCa{KOB, 3 — CKBaxKHHBI, BCKPbIBIIIMe 
TIOJHY!O MOULHOCTh JOLAOBCKUX OTMOKeHUM, 4 — CKBayKHHBI C 
HeMOJHOH MOULHOCTHIO OPOBCKHX oTIO*Kenuii; 5 — ckBaxKuHbl, 
yCTaHOBMBIUHe OTCYTCTBHeE JOPNOBCKAX OTMOXKeHUIi 


MoujaBuu uw Ojecckoi 067., rle CKBaxKMHaMM B YureHax u Mupxyom ycranos 
J€HbI BEPOATHbIe aHaJIOrH MX B HM2KHeH YaCTH paspe3a, HeMocpescTBeHHO Ha 
qokemOpuiickum (pbyHaMeHToM. Sona pasBUTUA OTMOAKeHHE MOrLOBCKOrO KOM 
MI€KCa MPH OOM bIWOM MpOTHxXeHHOCTH MMeeT CPaBHUTebHO HeOOJbIMYIO MIMPHH 
B 150—180 km, cyxaacb uHorya Jo 100 km. K sanajly M CeBepo-3analy, a TakxK 
K BOCTOKY H CeBepO-BOCTOKY OT 30HbI HaMOobIeroO MporMOanua mpoucxoxu 
YMCHBINCHHE MOUIHOCTH OCaKOB JO MOMHOTO BEINaleHua us paspe3a. B stu 
mecTaX yKe Ooslee MO/O{bIe OCANKM 3aleraioT Ha JoKeMOpuiicKom OCHOBaHHH. 

CieoBaTeIbHO, aHaJI43 MOMHOCTeH OCaLKOB JOrOBCKOrO KOMMMeKca NOKa 
3bIBacT, ITO K 3TOMY BPeMeHH Ha 3amage PyccKol nuaropmbl upwypoueno chop 
MHpOBaHHe ApeBHekiwero nporu6a pyHyameuta u 3anomHeHue ero TepPHreHHbIM 
NeCTPOUBeTHEIMH MOpoyaMu. I]porn6 stor Ha BceM MpoOTA*KeHHU Obl CpaBHUTeNb- 
HO Y3KHM, TO MOATBepyaeTCA XapaKTepOM pacmpocTpaneHuA OFLOBCKU 
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OCaKOB, NOKa3aHHbIX Ha pu. |. SHaunTesbHad YaCTb TeppHTOPHH Balala mar- 
(OopMbI MpepcraBsAa CO6OM B OrAOBCKOe BPeMA MPHNOAMATYIO OGsACTbh LOKeM- 
Opuickoro (byHaMeHTa, MOcTaBIABLIyIO MaTepval sa cbopmMupoBaHus oca- 
KOB B 30He NpornOa. Cuekyer OTMETHTb JIMHEMHbI XapakTep mporu6a u mpora- 
*KCHHOCTb eFO Ha 3HAUHTeJIbHOe PACCTOAHHE BAONb 3anayHoro cKNoHa YKpauE- 
CKOrO MaCCHBa, KOTOPbIM C STOFO BPeMeHH H B TeYeHHe BCerO MaseO30A ABJAJICA 
YCTOHYHBOH MPHNOLHATOH OGacTHIO. 


Bcecotsublli Hay4HO-Hcc1eqOBaTebCKHii Tloerynnsto 
reosoro-pasBeqounbli HePTAHOM MHCTHTYT 4 XII 1957 


WHMTHPOBAHHAS JIMNTEPATYPA 


1E.T. B py xe, Cos. reom., Ne 59 (1957). * T.X.LuxenmrTeid un, Ianeosolicxue 
OTJOKeHHA 1oro-3anaqa Pycckoi maatpopmp, 1957. * JI. M. JIepuuna, JAH, 114, Ne 5 
(1957). 4A.C. Maxuau, JIAH, 110, Ne 5 (1956). 
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H. A. KYAPABLLEB 
O BUTYMAX B 9®PY3HBHbHIX NOPOWAX 


(IIpedcmasaeno axademuxom H. M. Cmpaxoeoim 10 I 1958) 


B 1911 r. A. Bpron coo6mua (*), uTO MHOrHe S*PPpy3uBHble MOpoyy — o6cxH} 
(lMaHbl, MeXUITeHHbI, BYJIKaHW4ecKHe MellIbl — COdepxKaT Kak BO3TOHSEMBI} 
6HTYMBI, TaKH OWTYMBI, 9KCTparupytoulMecaA xXMOpodopmom. Cojlep»xaHHe nd 
cyleMHHUX cocTaBsiseT, MO ero JaHHbim, 0,003—0,082% Hanopogy. A. Bpror 
yKa3bIBaJl, UTO H3BsIeUeHHbIe HM OMTYMbI MMeJIM KOHCHCTeHIMIO BaseJIHHa, 3eJg 
HYyIO HJIM KOPHUHEBYIO OKPacky, He PaCTBOPAJIMCb B Boe, OOalaiv OObIUAM 
yueM OHA, MOKasaTeJIeM MpeJIOMIeHHA, aBaIv Ha OYMare 2%KUpHble NATHA, roped 
CBeTVJIbIM TlaMeHeM; 110 3THM MpH3HaKkam A. Bptow cuntas ux a eecieen ae 
XumuyeCcKH CcocTaB OHTYMOB MM He ONpejleisAICH. 

Kak 9TO HM CTpaHHo, coo6meHuto A.Bpriova He ObIIO MpHaHo 3HaueHHA, H er" 
uCCIeOBaHHA He NOMYYHJM JalbHeHmero pasBuTua. JIumb D. Cakxo (°) nour 
wBallatb ser cnyctsa, OOcyxyan BTpyyax 15-H ceccun MexayHapoguoro rec 
JlorHueckoro KOHrpecca mpoOvlemy Mpoucxox*KAeHuA Hern, NOATBepAN Tah 
A. Bprona oTHOcHTeIbHO MpHCyTCTBHA 9KCTparupyeMbIX OMTYMOB B JlaBax | 
nenax Be3syBpua. OqHako XHMMYeCKHH CocTaB OHTYMOB HM Takxe He Obl Me 
cleOBaH. | 

YuuTbIBad OONbIWON Hay4HbIt MHTepec STHX JaHHbIX HW OoMbUIOe UX 3HAaYeH! 
WIA MpaBHJIbHbIX MpescTaBseHHh O06 OOpa3s0BaHHu He*pTH, aBTop oToOpal Wi 
aHaJlv3a pa3JIM4Hble sPpy3HBHble NOPOAbI H3 HX MeCTOHAXO*KAeHHA B ApMeHuH— 
O6cHAHaHbI, JIMMapHTbl, JIMTOHHyIO NeM3y, aHAe3HTbI, NONepuTbl, OasavbTi 
MeXWTeHHbI. Kpome TOPO, JVI aHaJIH30B OblIH HCHOMb3OBaHbI OOpasiib! OOCHAM: 
HOB, 6a3a/IbTOB, aHJesHTOB HM JoNepuToB c AxaaKanaKckoro nuato B Ip: 
3HH, J00e3HO MpelOcTaBJIeHHble aBTOPy WIA STOW WeH paOorHuKamH Kadbesp 
oOmeh reomorud TOusucckoro rocyqapcTBeHHoro yHuBepcuteta HM CT. Hay 
HbIM CcoTpyqHHKoM Teorpadpuyeckoro uuctutyra AH ITpy3CCP 
MapyauBnn. 

OKCTparMpoBaHHe XJOpopopMom coOpaHHbIx o6pa3sloB Mopox, mpesBap 
T@JIbHO H3M@JIbYeCHHDIX B MOPOWOK, H H3y4eHHe H3B/e4eHHbIX OHTYMOB Mp 
W3BOMMIOCb B OHTYMHOM wa6opatopun Bececowsnoro xHedTanoro Hayuk 
UCCeLOBaTeIbCKOFO TeoNoropasBeqOuHOrO MHCTHTyYTa MO pyKOBOsCTB 
IO. H. Ilerpopo#. Ananusbi Hekoropbix 6uTyMOB HM UX (pakunit B HHO 
KpacHOH YacTH CMekTpa OblWIM MpOfenanbl B ONTHYeCKOL Na6opaTopuH TOO : 
uuctutyta E. A. Dne6oscKon. 

Bo scex oOpasiax Obl OOHapyxXeH pacTBopuMbIi OuTyM B KomHUeCT 
BbIPaKaBLUEMCA B THICAYHDIX (13 O6pasuos) corbix (16 o6pa3ioB) AomAax power 
Ha nopoyly. Bo3moxkHO, YTO B BOCbMH O6pa3ilax, NOKa3aBUIMX BbICOKOe Col 
*KaHWe OHTYMa, OHO HECKOJIbKO 3aBbILNeCHO H3-3a MavIOi MX BeHUMHDI. 

Ilo BHellHeMy BUHAY H3BuIeueHHbIe OuTyMbI M10 NIPCHMYLWeCcTBY Ob KET 
napadunnuctle. Burym 43 anjesuta Mexay Amrapakom u TasMHom Obit 6mec: 
WH, BASKHH, KOPHUHEBBIH, M3 OagasibTa B Oake B 1 KM K 3anayy or cen. Ka 
TaH — MpoO3pauHbIH, CBeTJIO-2KevITbIM. 

Burymbi 43 o6pa3top Joeputa c Kanakeprtexkoro naato (cozepxkanue 0,012 


M BKJNOUCHUA B YePHOM MexuiTeline (cosepxKanHue 0,031%) Onin nowBeprHy 
4202 . 


’ 
© 


pomatorpaduyeckomy aHausy (aHanuTuK V. I. Kapnoga), iad kOTOporo 
HH, H3-3a MaJIOrO KOJIMYeCTBA, ObIIM COCHHEHbI BMeCTe. QJIeMeHTApHbIli ahasu3 
paki, BbIJeICHHOH MeTposelHbIM ScpHpOM, NOKasas crenyrousee: C 80,10%, 
| 12,40%. Crowe BbICOKOe COJepRKaHne BOMOPOMa WaeT OCHOBAHHe CUHTATH, 
rO B 3HA4HTEJIbHOH CBOeH 4YaCTH yKa3aHHaa :pakunA OHTYMOB COCTOHT H3 
PIeBOLOpoos. 

Oua Oblia u3y4eHa, Kpome TOrO, B HN*pakpacHolt yactu cnexTpa. Ilo 3aKsuo- 

sHuI0 E. A. Tne6oscKoli, B OCHOBHOM yrsepoJHOM CKeseTe «B 3HAUHTeBHOM 
ONMMECTBE TpelcTaBJeHbl MapadpuHosBbie crpyktyppl. [lo-Buyqumomy, mpucyr- 
‘BYIOT Pa3BeTBJIeCHHble CTPpyKTypb!l C rpynnupoBKoH C(CHs)>... 1 pucyrerBy1wr 
3a4METHOM KOJIHYeCTBe H AaPOMATHYeCKHe CTPYKTYPbI, M0-BHAHMOMy, CMelwaH- 
oro, HadpreHoBo-apomaTHyeckoro THMa. BosmoxKHbl HenpefebHble CBASH. 
ObIMHble KuCOTHbIe rpynmpr — OH, C=O. — orcyrersyior». BBuly o6usun 
HTCHCHBHBIX NMOJIOC NOrioujeHHA B OOMacTH 1000—1400 cm~°, cBoficTBeHHbIx 
> TOJbKO Pa3BeTBJICHHbIM yrIeBOAOpoOam, HO HW CysbioHam, cBasH C—O—C 
[poctbie adupbl) u cpaasH C—F, E. A. Te6opckaa qonyckaer mpucytcrBue 
/9THX COeAHHeEHHH. 
_B Outyme, 9kcTparHpoBaHHoOM u3 OOcHaMaHa, OOHaxKalomleroca y c. Hoso- 
MKOJlaeBkKa (cofepxKaHue 0,016%), no ZaHHbIM aHasu3a B HH@pakpacHol yac- 
[ CNekTpa, MpeoOslafaror, no 3aKmoueHHIo E. A. Tne6osckoi, napacbunospie 
PYKTYyPbl; NpH3HaKH NPHCyTCTBHA apOMaTHYeCKHX CTPyKTYP B CNeKTpe BeCbMa 
‘aObl. Apomatuueckve CTpyKTypbl paya Oex30Na orcytcTByoT. Bo3smoxKHbl 
mpefebHble cpa3u. [IpucytctByer rpynna OH, B 3HauHTebHOM KOMMUECTBE 
JefcTaBseHa rpynna C=O (amudatruyueckue aduppi). IpucyrcrBve cysbdouos 
3MOXKHO JIMUIb B BUe HE3HadHTeJIbHOK mpumecu. E. A. Tne6opckaa ormeyaert 
OJCTBO STHX OHTYMOB C OHTYMAMH COBPeMeHHBIX OCAKOB. 

BuTyMbl, H3BsIeueHHbIe u3 adPy3HBHbIX nopox AxasiKaslakcKoro Haropba 
He€3HAUHTEJIbHOM KOJIHY4eCTBE (H3-3a MaJIbIX Pa3MePOB NOJYYeHHbIX OOpa3os), 

€PINeHHO HefOCTaTOUHOM WIA HHAHBUAYaJIbHbIX aHav30B, OblwIH BCe OObe- 
HEHbI B OJHY Mmpooy, 3a ucKs104eHHeM O6cHAHAaHOB (T. e. 10 O6pa3yoB). B stoi 
o6e OblmH OMpeseseHbl BIeEMeHTapHbIh cocTaB (C%KHraHHeM B MUKponeun) 
Tpynmnopon coctap no Mapxyccony. B HedpakuHOHHupOBaHHOM OHTyMe OKa- 
mocb: C 75,29%, H 11,17 %; rpynnopon ero cocras (H. A. AnToHoscKas): 

aJIbTeHOB 4%, GeH30mbHbIX cmMom 20,1%, cmupTo-GeH30mbHBIX 13%, mMacna 
O pa3HocTH) 62,90%; nocmeqHHe 0 BHELIHeMy BHLyY Napa*vHHCTHle, CBeTJO- 
TOTO wBeta. AHamM3 UX B HH*pakpacHOM uacTH CNekTpa NOKa3aJl, ITO OHH 
xeprear B OCHOBHOM MapacbHHOBble CTpyKTYypbI (AIMHHbIe Wenu rpynnbl CH,). 
JOMATHYeCKHE CTPyKTYPbl HMEIOTCA TOKO B BHJe cyleqoB. B OonbWOM KosH- 
cTBE mpucyrcrByrwT rpynnpt C=O nC—O—C (suppl), B HeOO/IbIOM KONIMUeCTBE 
=O Tuma BropHuHoro oKucieHuaA u rpynna OH. Ilo rpyOomy nogcuery 
A. Tne6oscKkoi, cofepkaHve KHCIOpOLa B aHasIM8HPOBaHHbIX MaCJlaX MOKeT 
Th nopAlKa 3%, YTO COOTBETCTBOBAIO Obl COMep2aH MIO B HUX 9—PUupOB (BOCKOB) 
MOJIeKYJIAPHbIM BecoM 400 B KOMMUeCTBE OKOJIO 35% o6usero cocTaBa. 
Tloce avanu3a B uHcppakpacHol yacTH CMekTpa MaCJa ObWIM MOLBeprHyTss 
2MeHTaPHOMYy aHaJIv3y CxKUTraHMeM B MUKporedH. Ero pe3ybtatel: C79,9%, 

11,94% — 6nu3KH K MpHBeeHHbIM BHIe Pe3yJIbTATAM AaHaJlH3a H3BJIe- 
4HOM MeTponelinbim Spupom dpakuuu OuTyMoB Joueputa uM NexuiTelHa (H3 
\MCHHH) H CBHJeTeIbCTBYIOT, UTO MaCJIa OHTYMOB OCHOBHBIX nopox AxavIKa- 
KCKOFO MWwlaTO Tak2Ke B 3HAYHTEJIBHOM CBOeH YACTH COCTOAT M3 yrIeBOROPONOB. 
Jlep2Kanue yrieBoloposoB HW a30Ta B MaCJlaX HW OUMTYMAX, 3a MaJIbIM UX KOMMUE- 
30M, He MOrIO ObITb OMpeyeseHo. 

Jina yno6crBa cpaBHeHuA pe3yJIbTaTb! aHasu3a OMTYMOB 3 OCHOBHbIX MOpo 
JocTaBleHbI B Ta6w. 1 Cc pesyJbTaTaMH aHaH30B OMTYMOB U3 OCAaOUHBIX 
pO, 3aMMCTBOBaHHbIMH u3 Cratelt H. B. Baccoepuya (3,”) uc JaHHbIMH, MOuly- 


ibIMH 3. JI. Maitmuypim (1955)*. 


* BuTyMbl veTBepTHYHbIX OTMO*KeHHH (8) He CpaBHMBalOTCA, TaK KaK OHH H3BAEYCHbI HE XIO- 
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[IpupeyeHHble BbIille MpeABapHTeJIbHble Pe3yJIbTAaTbl H3yYeHHA PaCTBOPHM! 
6uTyMoB 3*Ppy3uBHbIX NOposA mMoKa3plBator culefyrouree. 1. B sTHX NOpowax i 
CTOAHHO, HO B H€OJMHAKOBOM KOJIM4eCTBe H, BO3MO?KHO, HeEPaBHOMePHO Coe 
“KaTCA paccedHHble OHTYMbl, 9KCTparupyemble xsopopopmom. 2. B Ourym: 
OCHOBHBIX MOpo (LomepuToB, 6a3abTOB, aHJe3HTOB H Ap.) MpucyTcrByer 3H 
YAHTeJIbHOe KOJIMYECTBO yIvIeBOAOPOAOB, MpeHMyLeCTBeHHO NapaduHoBoro pas 
3. Tlomumo yraeBooposos, STH OHTYMbI COJep2KaT B OOJIbINOM KOIM4eCTBe Mpa 
The H CJIOKHbIe aluaruyeckue 2pupbl, Apyrve CMO*KHbIe KHCMOPOMHble coek, 
HeHHA yrviepofa ut. i. 4. [lo cBoemy KoMmOHeHTHOMY COcTaBYy OHTYMbI OCHOBH? 
mopok OmM2xKe K HedramM, 4emM OHWTyMbI «HeECOMHeEHHO wefpenponano xa 
CpeHeMHOMeHOBbIX riHH Ces. KaBka3a u JeBOHCKHX Mopox Bomro-Y papeK 
HereHocHoi oOwacru. 5. B oOcuquaHax, Cy NO MOLYYeHHDIM HeNOJIHBIM 22, 
HbIM, COCTaB OHTYMOB HHOM — Ooslee KuCMOrO XapakTepa. 

Takum oOpasom, 3akouenuve A. Bprona o Hamuunu B adiby3HBHbIx mopoxd 
yreBoopoqow nogrBepkuocb. Mx mpucyrcrBue B 9THX MOpomax saBuAere 
MOKa3aTeJIbCTBOM HX OOPa30BaHHA MIpH OCTbIBAHHH MarMaTH4eCKHX pacnaBa 
MPHTOM, KOHe4HO, He TOMbKO Ha MOBEPXHOCTH, Kak 9TO HMe/IO MECTO JIA UB 
YeHHbIX NOpOM, HO H Ha rulyOuHe. OqHakO Ha IulyOnHe, B YCIOBHAX BbICOKO 
WaBJleHHA, MPH KOTOPOM TeMMepaTyPpbl AHCCOMMALMH yrIeBOOpOOB MOBbI 
toTCA, TeMNepaTypa HX OOpa3s0BaHHA JOJKHA ObITb BbILIe, TO He MOxKeT He C 
3aTbCA Ha OOWleM MX cocTaBe. 

Culelyer mOlaraTb, YTO MaBa, H3 KOTOPOM OOpa3s0Baucbh ucce_oBaHH 
NOpOAbl, MPH CBOeM ABHKeHHM OTZala B aTMoc*epy OrpOMHOe KOMMUEeCTBO P 
JMIHBIX Ta30B, B TOM 4HCIe HM AMCCOMMHPOBaHHDIX yrvieBoqoposos (yrmeBo 
POWHBIX pawuKasloB). CreqoBaTesbHO, yrilepo HM BOMOpOL, NOCJY2KUBIUHeE J 
oOpa30BaHHaA OuTyMoB B abtby3HBHbIX MOpokax,— 3TO HX OCTATKH B Marne, 
KOTOPOH, B KOHeYHOM CueTe, BOSHUKJIM 39TH Moposbl. [pu ocrpiBanuu MarMbl 
OoubIOH IyOUHe BbILeAIOMIMeCA U3 Hee yrvieBOMOPOAUbIe rasbl HU CBOGORH 
BOOPON ABJIAIOTCA MATepHaJIOM, H3 KOTOPOFO B YCJIOBHAX BbICOKOrO aBueH 
B IPHCyTCTBUH Pa3JIMYHbIX KaTa/IM3aTOPOB, BCTpedaeMbIX a3aMu, C MOHMKeHH 
TemllepaTypbl 10 Mepe ylayieHHaA OT MarMaTH4ecKoro ouara HIM OT riyOnHH 
HHTPy3HM MOryT BO3HHKAaTb CaMble Pa3/IMYHbIe yreBOMOPOAbI H UX COeLMHeH! 
C ApyrumMu 9JleMeHTaMH. | 
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Hanbuekineli 3afaueli usyuennsa OuTymos oPySHBHbIX NOpok sABJaercs 
Ojlee NOJPOOHHIN xuMMUeCKHH aHamn3 OMTYMOB, HHAMBUyasbHO BbIeeHHbIX 
3 PasJIMYHBIX MOPOM, NPOMCXOAAUIHX H3 Pa3sJIMYHBIX paHOHOB, Kak HedreHoc- 
BIX, TAK H He He*TeHocubIx. B mporpamMMy u3yyeHusA OuTYMOB JlOuDKeH O693a- 
eJIbHO BXOAHTb XpOMatTorpaduyueckhi aHasus cbpakiMn Maced C BbieTeHHeM 
8 HUX Pa3sJIMYHbIX Ppynn yreBosoposow u oNpekenennem UX OOuel cbopMyuIbI. 
) laJIbHeHieM UCCIeqOBaHHA CJleLyer pacnpocrpaHuTb Ha runabuccabuble 
SBep2KeHHble MOPOMb, YTOOb! BbIACHHTb BJNAHHe YCJIOBHil UX OOpasoBaHHA 
Jolee BbICOKOe JlaBeHHe mM Oomee MeWIeHHOe OCTHIBAaHHe) Ha KOsMUeCTBO 
OCTaB PpaCCeAHHbIX B HHX ONTYMOB H YrseBOMOPOAHOM yacTH NocIeqHHX. 

_ Asrop cCuHTaeT CBOMM [PHATHBIM JOITOM BbIPasHTb MpH3snaTenbHOCTD 
\. HW. Mecponsny, K. P. Wupuuany, JI. Mapyamsuan u corpyanuKam Kadenppi 
Omel reouoruu TOusuccKoro yHuBepcuteta 3a cofelicrBue B OTOOpe H Mpelo- 
TaBJICHHH OOpPaslloB nNopody, a taKkxe IO. H. Tlerposolt, E. A. Ine6oscxoii, 
1.1]. Kapnosoii u H. A. Anronosckoii 3a BbinomHeHne MaGopaTOpHEIX aasH30B. 


BcecorosHbili HeTAHOH Hay4HO-HCCAeLOBaTebCKHH Tloerynuao 
reooropasBeoOuHb HHCTHTYT 6 I 1958 


HUMTHPOBAHHAS JIUTEPATYPA 


 14H.B.Baccoesuy, COopx. Ipoucxoxyzenne neptu, 1955, crp. 354. 2 H.B. Bac- 
oep x4, Tp. BHHIPH, s. 83,58(1955). * B.B.BeOep,A.W.Popckas,E.A.Pae- 
opcKa4, leonorua nebru, Ne 12 (1957). 4A. Brun, Les recherches sur l’exhalation 
olcanique, Paris — Genéve, 1911. © F. Sacco, Intern. Geol. Congr., 15, Pretoria, 1929, 
, 1930, pp. 299—301. 

) 
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Jloxnangm Axanemuu nayrx CCCP 
1958. Tom 119, Ne 6 


PEOOCHS 


tO. C. MAMMHH 


HEKOTOPbIE HOBbIE JAHHbIE MO CTPATHPPA®HH 
JIEBOHCKHX OTJIO)KEHHA YAMEHbCKOM JJEMPECCHH 
(TOPHbIM AJITAN) | 


(ITpedcmaeaeno axademuxom C. H. Muponosom 9 I 1958) 


YiimenpcKan empeccua, pacnomoxwKeHHad Ha KpalHHeM CeBepO-BOCTOK 
Copnoro Auras, HemocpeycTBeHHO K 1oro-3anafy or MunycuHcKO KOTJOBHHBI 
ABJIACTCA OJHOM H3 MHOPOUNCJICHHbIX M@2KTOPHbIX BIaMH CanHo-Astralickol cK all 
gato oOsactu. Jlenpeccua mpocTupaeTcsA MOUTH B MepHHOHAJIbHOM HallpaB 
HHH, OT BepxoBbeB p. Uyn ua wre AO ucroKos p. Bunnacesepe. Pasmeppi e€ 
HeEBeJIHKH: C CeBepa Ha 10r OKONIO 250 KM; C 3alajla xe Ha BOCTOK — B 102%KHO! 
HanHOoslee y3KOl uacrH, 25—30 kM, a Ha CeBepe, re OHA pacuMpsAeTCA H To 
NMeHHO mepexoquT B JleGexcKoH mporn6, oKoNO 80 km. 

YiimenpcKasd Jempeccusa BbINOIHeHa MpeHMyLeCTBeEHHO JeBOHCKHMH OOpa3e 
BaHHAMU, H3y4eHHe KOTOPbIX ObIIO HayaTO B 1953 r. KOMJIEKTHBOM FeosOroB TG 
pykosogcrsom V1. HW. Benocroyxoro ('). B pe3yibTaTe HX JBYXJIeTHUX HCCJeLe 
BaHHM Oblla cO3qaHa NepBad cTpaTrurpadwyeckad cxeMa JleBOHa Jlempeccuy 
mpaBya, HeocTaTOuHO JleTaJIbHad: B pa3pe3e OOmleH MOLLHOCTbIO OKONIO 8 K 
ObIO BbIJeIeHO TOMbKO TPH CBUTbI — CYMYPJIMHCKas, yKapaTalickand HW yuan 
ckas. Boia TakxKe MpeANpHHATA NOMbITKA COMOCTABUTb JEBOHCKHe OOpPa3s0BaHH 
Yiimenpexon empeccuu uv MunycuucKol KOTJIOBHHBI. 

B 1956 r. Hamu OblJIM HayaTbI TeMaTHYeCKHe HCCIeEMOBaHHA MON OOULHM PyKé 
BoyctBom B. C. Mewenenko, HMerlollve HelbIO paspaboraTb Oovlee eTabHy# 
cTpaTurpaduyeckylo CXeMy JeBOHCKHX TOU, YHMeHbCKOH Jenpeccuu. Crpa 
THrpaduyeckoe paculeHeHHe JeBOHA 3aTPYAHACTCH 3MeCb UPeSBbIUaHHO CHJIbHOE 
(pallHaIbHOH V3MeCHUMBOCTHIO CJlara‘woulMX eFO TOU, ZHAYMTeIbHOM pe 


POBaHHOCTbIO HX, OTHOCHTEJIbHbIM OAHOOOPasHeM JIMTOMOrMYeCKOrO cocTaBa 
WIMPpOKHM paciipocrpaHeHHeM B paspe3se aPpPy3HBHbIX OOpa3s0BaHHii. Tem B&: 
MeHee, B pe3yJIbTaTe H3YYCHHA WeHTpasIbHOH uacTH YHMeHbCKOM Jempeccur 
re paspes JeBoHa HanOovee MOJIOH, HAMM MOWYYeHbI MaTepHaJIbI, MOSBOMAIOULH! 
MpOu3BecTH B HacTomuee BPeMA Gonee Apoouoe u sbayHucruyecku Sovee OGOcHA 
BaHHoe cTpaTurpaduyeckoe pacuseHeHHe paspesa Jepona. TlocKonpky YMeIC 
WHecA aHHble MO3BOUAIOT C SOLON LONeH yBepeHHOCTH CONMOCTAaBJIATh MexKI) 
co6oH eBOHCKHe OOpasoBaHua YumMenpcKkon uv MunycuucKkow Bnalun, va Bbl 
HelsieMbIX HaMH CBHT BPp€MeHHO MPHHMMAIOTCA HaMMeHOBaH MA, 3aMMCTBOBaHHBI| 
43 CXeMbI CTpaTHrpadun AeBOHCKHX OTOKeHHii MunycuncKoii KOTJIOBHHBI, pas 
paOoranHo B. C. Menemenko u mpHHATOM B Ka4yecTBe yHucbutupopannoit. 

Hye MpHBosuTcA KpaTKad XapakTepucTuKa JeBOHCKOrO KOmMIeKca Vii 
MeHbCKOM JempeccHH MW ero paculeHeHHe B COOTBETCTBHH C npeycraByeH HAMM 
CJlOXKMBUIHMHCA y Hac Mocwe JByXJeTHUX pador. 

B ocHopaHuu paspesa eBona 3asleraeT MOMHad Mauka MOpon, BbIJeJI1eMbI: 
HaMHM B TOJIOUKOBCKY1O CBUTY. Ora CBUTa C/IO%KeHa MPeHMylUeCTBeHHO KpacHO 
(BeTHBIMH MeJIKO- H CpeHe3epHHCTbIMH NecuaHHKaMM HM MIMTUATbIMH avleBpo 
JIMTaMH C MIOXYMHCHHBIMM MPOCOAMHM 3eJIeHOBATO-CePbIX MeJIKOSePHHCTHIX Mec 
TaHHKOB, aJleBPOJIMTOB, aprHJWIHTOB HM MepreseH. Jia KpacHOUBeTHbIXx OTJIO 
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KeHHH CBUTbI XapaKTepHbl TOHKad TOPH30HTabHad u pasHooOpasHanx Kocaa 
sonctocTb. Ha nopepxHocTH HanacToBaHua HaGwofalorca 3HaKu paOu u 
PpeuMMHbI yCbiXaHHA «ww... «©Momnocth oxono 650 M. 
BplliedexKalad TawiTbilcKad CBUTa pe3KO OTMMUaeTCA M0 JIMTOJIOPHYeCKOMY 
cOCTABY OT MOMCTHAIOlluX ee OTIOXKeHHH HW MpescraBseHa B OCHOBHOM H3BeCT- 
AAKAMH C MOAYHHEHHBIMH HM MPOCJIOAMH MeJIKOSEPHHCTbIX M3BECTHAKOBUCTbIX 
1eCUaHHKOB MU aJIeBpOsIHTOB. B usBecTHAKaX BCTpeyeHa (bayHa Opaxnonoy u 
KOpaJIIOB, KOTOpaaA B HacTosulee BpeMaA u3yuaetca. Ilo mpesBapuTerbHOMy 
IMpewenenuio 9. H. Anosa, 3gecb mpucytcrsyior Atrypa ex gr. reticularis 
Linn., A. cf. Kurbesekiana Rzon., Rhynchospirina sp., Karpinskia (?) fedorovi 
var. ivdelensis Khod. u ap. Oror komnuexc dbayHbl c Combo Joneli BepOaT- 
1OCTH CBHJeTeIbCTBYeT O MPHHAaVleKHOCTH JaHHbIX OTJOXKeHHH K diicpeIbCKOMY 
Be cystine. RE als 4 tases. 3 Cen sMopinetth decane: s20m: 
Crpaturpaduyecku pple, 6e3 MpH3HakKOB Hecormacua, 3aeraior 06pa3o- 
3€HUA, BbIeIdemMble HAMM B aOakaHCcKyio CBUTY. OHM MpeycTaBuleHbl npenmy- 
WECTBeHHO S*Py3HBHBIMH PaSHOCTAMH: MWarHOK/a30BbIMH NOppupuTaMy, UX Ty- 
pamu, (bebSHTaMH, MHPOKCeHOBLIMH NOp*upntamu, uHOra KUCABIMU acPby- 
sMBaMH HM UX TydamH. Ocafounble MOpOsb! B paspese CBUTbI MpUCyTCTBYIT B 
IOM4HHEHHBIX KOJIMYECTBAX — 9TO, TVIaBHbIM OOpa30M, KpaCHOIBeTHble KOH- 
OMepaTbl, TpaBeJIMTbl H KPyYMHOSePHHCTHle MeCuaHHKU, 3HAYHTeIbHO pexke — 
BECO OMTE 3 oh 0. atl. bei soe Ge. te ai Monocrny 09 2000mgG 
_ BywkaHorenuble O6pas0BaHHA aOakaHCKOM CBHTbI CMeHAIOTCA BBepX MO pas3- 
ey MOLIHOHK TOME OCAOUHBIX MOPOL, BbIeJIA€MbIX HAMH B ACKbI3CKYIO CBHTY. 
CHOBHaA POJIb B CTPOeCHHH MOCelHeH MpHHaexKUT CepbIM H TeMHO-CepbIM 
WIEBPOJIHTAM, YepeYIOULMMCA C CePbIMH Ke HW 3e/eHOBATO-CePbIMH MeJIKOBep- 
MCTbIMH TecuaHHKamMu. Hemasospaxuoe 3HaveHHe MMelOT MpHCyTCTBy1OULMe 
‘JIaBHbIM O6pa30M B BepXHelt UaCTH UH B MeHbIIeH CTeMeHH B HH3aX CBUTbI pa3Ho- 
BeTHble NeCuaHHKH H aJleBpouuTbl. B pe3KO MOAYMHEHHbIX KOJIMYeCTBAaX OTME- 

aIOTCA MlarHoKMa30Bble MOpPupuTb H UX TYyCbI. 
JA CepbIX aJIEBPOJIMTOB BeECbMa XapaKTepHa TOHKaA FOPH3OHTaJIbHaA CJIOHC- 
OCTb HM OsleKad *KesITaA OKPaCKa BbIBeETPeJIOH NOBEPXHOCTH. OTH aJIeBPOJIMTHI, 
OCHOBHOM B BepXHel UaCTH CBHTHI, COJep2KaT MIOXOM COXPaHHOCTH PacTHTeJIb- 
ible ocTaTKH Tuna Psilophyta...... . . . . MompoctpoKxono 500 m. 
Ha acKbi3cKol 3asleraeT HJIEMOPpOBCKad CBUTAa, CBASAHHAaA C Hew MOcTeleH- 
bIM Tlepexogom. Ova culoxwKeHa MecuaHHKaMH Pa3JIMYHOM 3ePHUCTOCTH, TlaBHbIM 
)6pa3OM MeJIKO3ePHHCTHIMH, UM aJleBposMTaMH. OxpacKa MOpoy cepas, 3eJ/1eHO- 
3aTO-Cepaad, TeMHO-Ccepas, Mopok Ao uepHou. AneBpouuTbl uacTo pa3JIMCTOBaH- 
ble, TOHKOCJIONCTbIe, C OOYIIMBLIHMCA PaCTHTeJIbHbIM JETPHTOM H MJIOXOH COXx- 
JaHHOcTH mMcusobuTrosoh dmopoH. B Bepxueli uacTH cBuTbI HaOvOfarorcs 
1auKH aJIeBPOJHTOB C MpocioAMH KaMeHHoro yruia. Jia BceX NOpO CBUTbI 
<apakTepHa mupuTusaiua. Ha miockocTax HalliaCTOBaHvA aJleBPOJMTOB Ha- 
jMOMAOTCA 3HaKM pAOK M TPeUMHbI ycbixaHHa . . . MouiHocTb oKouI0 1350 o. 
Paspe3 Jesona YHMeHbCKOM Jempeccum 3aBepmlaeTca OeHCKOH CBHTOM, CJO- 
KeHHOM H3BeCTHAKAMHM C MOJYHHEHHBIM Pa3BHTHeEM H3BeCTKOBHCTHIX NWecuaHH- 
«op. M3BecTHAKM MaCCHBHble, y3JIOBaTble, TEMHO-Cepble, BHeLIHe He OTJIMUMMbIe 
YT U3BECTHAKOB TALITINCKOM CBUTHI, MpOcoAMM MepenonHeHb! dbayHow Opa- 
(MONON, OJMHOUHbIX MH KOJIOHMAaJIbHbIX KOPaJJIOB, MIMaHOK, WICHHKOB MOPCKHX 
1mm. Tlo onpezenennio 9. H. Anosa, us cOopos 1956 u 1957 rr. 3ecb TIpH- 
-yterByror: Stropheodonta interstrialis Phill., Schizophoria striatula Schloth., 
Schelliwienella umbraculum (Schloth.), Streptorhynchus (?) devonicus 
ninussinensis RZon., Plicochonetes setigera (Hall.), Productus (?) sp.,Pro- 
juctella spinigera Kindle, P. spinulicosta Hall., Buxtonia (?) sp., Uncinulus 
soldfussi (Schnur.), U. parallelepipedus (Bronn.), Uncinulus sp., Eurysp!- 
‘ifer cheehiel (Kon.), E. Cheehiel (Kon.) var. mesoloba Korov., Brachyspi- 
‘ifer seid (Nal.), B. martionofi Stuck., Cyrtina heterocliata var. intermedia 
Dehl., C. aff. leniplicata RZon., Athyris ex gr. concentrica (Buch.), Atrypa 
‘x gr. aspera Schloth., A. waterlooensis Webst., A. waterlooensis var. lebed- 
anica Rzon., A. lancetoides Nal., Rhynchospirina ex gr. lopatini (Stuck). 
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Kpome Toro, u3 c6opos 1956 r. B. C. Cokozopbim ompejlesieHbl W3 U3BeCTHA- 
KOB GeliCKOli CBUTHI CueLyroujve TabyaTH!: Thamnopora beliakovi Dubatolov., 
T. cronigera (d’Orbigny), T. angusta Lecompte, T. nicolsoni Frech., T. reedi 
Dubatolov. | 

SHauHTebHad uacTb (bayHbl B HaCTOAINee BPEMA HAaXOMUTCA emle B OMpeye- 
JIeHHM, HO MWpHBeAeHHble CHHCKH He OCTABJIAIOT COMHEHHA B MpPHHaexKHOCTH 
colepKawux (ayHy H3BeCTHAKOB K BePpXaM XXMBETCKOFO Apyca. | 

Belickand CBUTa CBA3aHa C MOMCTUMAIONLMMH ee OTJIOKEHHAMM UJIEMOPOBCKOH| 
CBUTbI MOCTeMeHHbIM HepeXOJOM, OHaKO eCTb JaHHble O TOM, UTO Ha OKpanHe} 
lempeccuu (pation p. Kui3pitro6pak) ova 3auieraeT HEMOCpeACTBeHHO Ha OOpaso- 
BaHHAX KpucrasuMueckoro(pyHqamenta . . . . Monnocts oxono 200 Mm, 

Takum oOpasom, B paspese JeBoHa YHMeHBCKOH JempeccHH HaMM BbIJeIs-| 
IOTCA IWCCTh CBUT (CHH3Y BBepX): TOJOUKOBCKaA, TalUTbINCKad, aOakaHcKaa, 
ACKbI3CKaA, HJIeMOPpOBCKad H OelicKad, MpHueM Be H3 HHX — TaLITbINCKaA u 
6elckaad — OXapaKTepH30BaHbl (ayHHCTHYUeCKH. 

Mayua Gelicko CBUTHI, 10 3aKsoueHHIO O. H. Anopa, BecbMa zapaterensy 
WIA BEPXOB XKUBETCKOLO Apyca H C MOMHOM OMpeesIeHHOCTHIO NOSBOIAeT OTHECTH 
9TH OTIOXKCHHA K BeEPpXHexuUBeTCKOMy MosbApycy. Bperenue VU. H. Benocrou- 
KM STHX TOV, B HHXKHMe TOPH3OHTHI (paHCKorO Apyca BepXHero JeBOHAa HaMHi 
peuluTeIbHO OTBepraeTca, Tak KaK COoOpaHHaw dbayHa He COJepKUT KakUX- 
M60 BepXHeeBOHCKUX (popM, 3a HCKIOUeHHeM, MOxeT ObiTb, Brachyspirifer| 
seid, Bcrpeyaroueroca, BIpoueM, Kak Ha 9TO yKasbiBaeTQ. H. fluo, B BepxHe-+ 
XKHBETCKHX OTJIOXKeHHAX HU Apyrux patonos Topxuoro Auras. 

Co6paHHad Hamu (bayHa TalITbUICKOM CBHTbI OTMYaeTCA KpaHHen te 


BHAOBOrO cocraBa. K TOMy Ke B HacTosmee BPeMA OMpeeseHue ee eme Taslekc 
He 3aKOHUeHO, Tem He MeHee, 10 TMpeBapHTebHOMY 3aks104eHUIO O. H. SWHopa, 
9Ta (ayHa He HMeeT HHYEFO OOMIerO C BEPXHEXUBETCKON PayHOH OevicKOli CBUTEI 
IIpucytcrBue cop, BecbMa cxogubix c Atrypa Kurbesekiana (@denb, Tamrpn- 
ckas cButa Muyycuuckoi KoTmopuHbl ) u Karpinskia fedorovi var. ivdelensi: 
(HH2KHHH JeBoH — diideb), CBUJeTeIbCTByeT CKOpee 06 dHcesIbCKOM BO3pacty 
TalITbINCKOH CBUTbI YHMeHBCKOH MenpeccuH. YuuTbipad 9TH cooOpaKeHus 
HeJIb3A COPIACHTbCA C MHCHHEM O MIPHHAaIexKHOCTH STO UaCTH paspe3a K BepxTe 
XKMBeTCKOMY MOLbApycy. 

Takum oOpa30M, KOMMIeKc (bayHbl, BCTPeYeHHbI B OTJOKeHHAX GelicKoOil 
cBUTbI YHMeHbCKOH JenmpeccHu, HajlexKHO JOKa3bIBaeT BePXHEXKUBETCKHM BOS4 
pacT BMelaloulHX TOM, a PayHa TallITbINCKOH CBHTbI Cc OObWION oe 
BePOATHOCTH MO3BOJIAeT OTHECTH NoceqHIOIO K SHdewbcKomy spycy. Ute 
KacaeTCA OCTAaJIbHbIX CBHT eBoHa YHMeHbCKOM jJlempeccuH, TO B_  CBHA3P 
C HX MoNO*KeHHeM B paspese MexKy AByMA (cbayHucTHuecKkH oxapane aml 
3OBaHHbIMM TOJMAaMH (BepXOB 2%uBeTa H SH(eA) H 3HAYHTeEbHBIM CXOJCTBOM 
B JIMTOJIOrMH C OMHOMMeHHbIMM CBHTamMH MunycuHcKoro JeBoHa Bompoc 06 7 
BO3pacte pelllaercA C WocTaTouHOH ocroBepHocrpio. Mcxoxa u3 asrux coobpa: 
XKeHHM, Oelickad, HJIEMOPOBCKad, ACKbI3CKad HW aGAKaHCKad CBHTbI JOJOKHbI OBITH 
OTHeCeHbI K %KMBETCKOMY ApPycy, a TallITHNCKad WM NOMCTHAawIllad ee TOMOUKOBY 
CKad CBUTbI — K 9debCKOMy sApycy. | 

Hapsyly c BecbMa 3Ha4HTeJIbHbIMCXOJCTBOM JIMTOJOPHYeCKOLO COCTaBa BbIesH4 
€MBIX CBHT C COOTBETCTBYIONIMMH YacTAMM paspe3a cpeqHero JeBoHa Munycun} 
CKOM KOTJIOBHHbI HEOe3bIHTePpeCHO OTMETHTb UH TakOH (baKkT, Kak 3ayleraHue Geil: 
CKOM CBHTbI Ha OKpavHe YUMeCHbCKOM Jelpeccuu, Tak *Ke KaK UB Manse 
BiaWHe, HelOCpeAcCTBeHHO Ha KpucTaJIMuecKOM (byHJameuTe. 


BeecowsHplt HaydHO-HCCeqOBaTebCKHii Toctynuso 
PeoNOrHyeCKMi MHCTUTYT 7 1 1958 | 


UMTHPOBAHHAS JIMTEPATYPA 


1Y. UW. BenoctouKku i, Cos. reon., 45 (1955). 
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Jlokxnagnn Akanemunu Hayk CCCP 
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LEOMOPH A 


) b. Tr. COKPATOB 


O BOCTOUHO-K YBAHCK OH BIAMHHE WEHTPAJIBHOTO 
MPEAKABKASbS 


(IIpedcmasaexo axademuxom C. H. Mupoxoseim 7 I 1958) 


Bocrouno-Ky6aHckaa BiaquHa MpoTarnBaeTcs Nomoco oT MecTa CAMAHUA 
op. Ky6ann u JlaOpl Ha 3anaye, mepecekaer p. KyOanb 1oxKHee HepuHHoMbiccKa 
i MIpOcuexkHBaeTcH Jasbuie B cropoHy KaBka3sckux Munepambupix Bog. Ha 
senepe BualwHa OOpamsetca FOxxHo-CrapponoubcKol BalooOpasHOl cTpyk- 
‘ypol (*), Ha tore CIMBaeTCA C HMKHEMAaeCreHOBOH MOHOKJMHAaJIbIO CeBepHOro 
*k0Ha KapkascKoro xpe6Ta mu orpaHuuuBaetca AbireficKuM BBICTYMOM, a 
a BOCTOKe 3ambiKaeTca MuvepasiopoxCKHM MaJsieoreHOBbIM Bbicrynom. Ha 3a- 
Taye BNaqWHa 3aTyXaeT, CJIMBaACb C CeBepHbIM CKJIOHOM A30Bo-Ky6aHcKoro 
<paeporo mporuOa. B Llentpambuom I]peqkapKa3be paccMaTpHBaeMbili TeKTO- 
IMYeCKHH SJIEMeHT ABJIAeTCA HaHMeHee H3y4eHHbIM. 

Cy2kJeHHaA O KOHTypax HM CTPOeCHHH Bab! BbICKAa3bIBaJIMCb pahee B paye 
moan, (*,",*27). 

CoppemeHHbIM CTpykKTypHbIi aH Bocrouno-Ky6aHckoi BiaqHHbl XOpouwio 
bIABJIAeTCA CeHCMHYeCKHM MeTOJOM. Ilo onopHomMy oTpaxKalouleMy FOPH3OHTy, 
ITBeYAaIOMeMy BepXamM (hopaMHHUdepoBbIx cOeB 3OleHa, pacCMaTpHBaeMblii 
€KTOHHYeCKHH SJIEMEHT PHCYeTCA BeECbMa MOJIOFOW CTPyKTY POH, AJIMHOK 0 200 km. 

Iupuva pnayuubl MeHsetca or 50 km B 3anafqHo uacTrH Jo 15—20 Km — 
3 BOCTOUHOH. Ee mpocrupaHve mosunheHo O4epTaHusM toxKHOrO CKIOHAa IOxHO- 
STaBpONObCKOH BasooOpasHol crpyKtTyppl. Jia samaqHoH uacTH majeHus 
Ce€BEPHOPO H 102%KHOPO CKJIOHOB BMA MHbI He MpeBbuuaioT 2,5—3°. K Bocroky Oovlee 
KPYTbIM ABJIACTCA CCEBEPHbIM CKJIOH, KOTOPbIii MpH couleHeHuH Cc HeBHHHOMBIC- 
CKHM MOJHATHEM MpeficraBaaer yxe (bleKcypy, OCOXKHEHHYIO MpOLOJbHbIM 
a3 pbIBOM. f 

B ocepoi 30He OKOHTYpHBalorca TPH Mporu6a: BoszBuxenckuu, CoBercKHi 
M Benomeyerckui, Bbijenenubie M. P. [lycrusibHukKOBbIM (°). Ilo cbopamunudepo- 
BbIM CJIOAM aMIMVIMTYa UX Norpyxenuit we mpeppuuaet 150—200 m. JlaHHbiImu 
ceHCMHKH BbIABJIeHO H B HaCTOAUee BPEMA MOATBepxKAaeTcA OypeHHeM OCMOXKHE- 
Hue Bemomeyerckoro mporu6a NOLHATHeM KYNOJOBHAHOM POpMbl C aMIMJIATYOU 
nopayka 200—300 m (puc. 1). 

TeonormyecKuMH HW CeHCMM4UeCKHMM JJaHHbIMU yCTaHOBJIeH MOJ’beM OCH Bila- 
IMHbI C 3anmaya Ha BocTOK. OceBble 30HbI MpOrHOOB COOTBeETCTBeEHHO OKOHTYPH- 
BalOTCH H30rMMcaMH onopHoro oTpaxKaloujero ropu30HTa: —2350, —1900, 
—1100 M. 

Tlo kposne copamuHudepopbix cul0eB 3anajHad, HavOosee NorpyKeHHasr 
YaCTb PaCCMaTPHBaeMOM BMAaLMHbl MpHMOAHATA MO OTHOLeHHIO OCeBOK 30HbI 
Kpaeporo nporu6a Sanaguoro [lpeyqkaBKa3pa Ha 1400—1800 o. 

Ha uesHoi NoBepXHOCTH BNalWHa BbINOIHeHa CpeslHe- H BepXHeMHOLWeHO- 
BbIMH H HH2KHEeMJIMOWUCHOBbIMM OTJIOXKCHHAMHM, OOWLAaH MAKCMMaJIbHaA MOLJHOCTb 
KOTOPHIX JI 3anagHoh yacru He mpeBbuuaerT 1O00—1200 . BocrouHee MepHiHa- 
Ha ApmaBupa MIHOMeHOBbIe OTMOKeHHA OTCyTCTByIOT. Bowlee ApeBHue OCaIKH 
HeoreHa H MasleoreHa BbIJeAIOTCA CeHCMHYCCKHMH HCCJIeOBaHHAMH, YBA3aH- 
HbIMH C rylyOOKHMH CKBaxKHHaMH, KOTOpble MpoOypeHbl Ha AypireiicKOM BBICTY- 
ne 4 moguaTuax IOxHOo-CraBponombcKOH BaslooOpa3sHOuW CTPpyKTyPpbl. 
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[lo 9THM aHHbIM, MOULHOCTh Ma KOMCKHX H JOWeH-MaJIeOMeHOBbIX OTJIOXKeCHH 
s Bocrouno-Ky6ancKoli BnaqwHe He mpeBbliaer, coorBercrBeHHO, 1000—120 
u 800—900 m. MaiixoncKue oTOxXeHHA B Ce€BEPHOM HallpaBJIeHHH COKpalila 
orca 20 700—900 M, a MOUIHOCTbh MaseOlleH-30LeHOBbIX OTJIOXKeCHHH B TOM XE 
HalpaBsleHuu yBelHunBaetca 2O 1200 m Ha PaculeparcKoM NOJHATHH. Oomas 
MOLLHOCTh TpeTHYHOM TOMMIH coKpamaetca oT 3000—3200 m B BosqBHxKeHCKON 
u CoBetcKoM mporu6ax fo 2200—2500 m B Bewsomeyerckom. 


POMOTKHH 


Cragpornale 
° 


var 
Yeowecth~ 7 Man, Bool 


Puc. 1. Cxema TeKTOHH¥eCKHX 9zeMeHToB 10ra IlenTpabHoro IIpeqkapKa3bs. 
J — Asoso-Ky6anckuli Kpaesoi mporn6, JJ — Apuirelicxui spictyn, //] — Bo- 
ctouno-Ky6anckat siaguna, /V — lOxxHo-CrapponombcKat BamooOpa3sHasl 
cTpyktypa, V —Crtapponompckoe moguatue, VJ — MoxokIMHatb ceBepHoro 
ckmoHa KapKasa, V/J — MuuepanopoycKHli MameoreHoBblii BbICTyM; @ — 6 — 
mporH6n!: a — BosyBuxenckni, 6 — Copercku, 6 — BenomeyetcKui; J — oce- 

Bbl€ JIMHHH porH6on 


CyulecTBeHHOe 3HaveHHe MMeIOT JaHHble MO Me3O3O0HCKHM OTJIOXKeHHAM, Pac- 
MIpOcTpaHeHHe KOTOPHIX C OCTATOUHOM yBePeHHOCTbIO MOXeT ObITb B HACTOAIee 
BPeMA YCTAHOBJeHO B 3alaqHO UaCTH BMaMHbI HU Ha 1OXKHOM CKOHe CoBeTcKore: 
mporn6a. B oceBoH 30He Bo3syzBuxeHcKkoro mporvOa, MO WaHHbIM CeHCMHKH, 
MOIHOCTb M@JIOBbIX H IOPCKHX (?) OTMO*KeHHH ONpegemaetcax B 1000—1300 mM. 
Ilpu 9TOM oTMeyaetca ObIcTpoe COKpaueHHe HX MOMIHOCTH K CeBepO-BOCTOKYy, K 
cKOHy CraBponosbcKoro CBOAHOrO MOAHATHA, KOTOPOe MpOWCXOAHT, MO-BHIH- 
MOMY, 34 CUeT BbIlaeHHA W3 pa3pe3a Goulee ApeBHUX ero YacTeH. OTO HaxOWHi 
NOATBeEp2KWeHHe B HEMOJIHbIX paspesaxX HM>KHero Mesa Ha AmeKCcaH]pOBCKOM 
u PaculeBaTcKOM MOJHATHAX, Pe OH MpefcraB/eH TOJIbKO aJIbOCKHM Apycom, 
MOLULHOCTbIO COOTBeTCTBeHHO 50—80 u 120 mM. 

Ha tor wn wro-3sanay, K Apirelickomy BbICTyIy, H3MeHeHHe OOulel MOLHOCTH 
MeJIOBbIX H }OPCKHX (?) OTNOXKeHHM MpoucxouT MeHee Opicrpo. Ho 9To cmpa- 
BeJIMBO, MO-BUAMMOMY, TOJIbKO JIA 1Opbl (?), HeEOKOMA H, BO3MO2XKHO, alta. 
BepXHeMmevlopble OTMO*KeHuA K ApbireiickoMy BbICTYNy BbIMalaoT W3 pa3pesa. 
Y2Ke Ha 10xKHOM ckO0He BosaBuxKenckoro mporu6a He Obl MomyueH ONOpHDl 
CeHCMHYeCKHH TOPH3OHT, OTBeYAaIONIHH KPOBJIe BepXHero Mela, BTOBpeMA KaKB 
OceBOH 4aCTH H Ha CeBepHOM CKOHe MporH6a OH XOpOuIO BbIepxaH. OrcyT- 
CTBYIOT BEPXHEMeJIOBble OTIIOMKeHHA B CeBepHOH uacrH Appirelickoro BbIcTyna, 
re OypeHHeM OKa3aHO HemocpeAcTBeHHOe MepeKpPbITHe JOIeH-MaJIeOWeHOBbIMA 
OTJIOXKCHHAMH aJIbO-anTCKOH TOMUIN. 

Oco6enHoctTH crpoeHHaA ocagqouHou Tom B Bocrouno-Ky6anckol Bnaqune 
M CONOcTaBJIeHHe C pa3spe3amu ee B CraBponoube u Ha AjbireiicKkomM BbICTyMe 
MO3BOJIAIOT MIpeANOJOXUTh, UTO B 3alaHOK CBOeH UaCTH OHA BOSHHKJIa B HM2KHe- 
MeJIOBy!0 3TOXYy, MO-BHMMOMY, B KOHIe allTCKOrO H B aubOCKOe BpeMA, HU YTO 
9TO CBA3aHO C OOOCOOeHHeM CraBpomoubcKoro CBOAOBOrO NOAHATUA OT Samar- 
Horo [Ipeqkapka3ba. Bo3moxKHo, cdopmupoBaHuem BosgzBuxkeHcKoro mporn6a 
B KOHIe HMKHEPO MeJIa BbISBaHO BOSHHKHOBeHHE B MaJleo3OHCKOM (b) cksaquaToM 
OCHOBAaHHH PaCKOJIOB, KOTOPble MOPJIM MOC YKUTb WYTAMH JVI NOABOAHbIX H3JINs- 
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HHH Oa3aIbTOB WH CNMIMTOB, K OOpa3s0Banulo TyoreHHBIX oTmoxKenui*. ITH 
9PPy3HBbl B M1acTOBOM 3auleraHHM BCTpeveHbI B CKBaxKHHAX AjekcaHyposcKoro 
NOAHATHA B MPeCHMYWleCTBeEHHO APIFHJWIHTOBbIX OTJIOXKCHHAX, OTHECEHHbIX K 
ambOcKkomMy Bospacty. B psyle cmyyaeB mouHocTS MOKPOBHbIX OOpa30BaHHii 
Hocturaet 20—30 m. CymecrBenHo, uTo K Bocroky or AmekcaHposcKoro nog: 
HATHA 9cpysuBbl He OblIM OTMeYeHbI, UTO JaeT OCHOBaHHe IIpeANOJIOXKUTb BO3- 
HUKHOBeHHe PaCKONOB K 3allaqy oT AneKcaHApoBcKoro NOLHATHA, T. e. 10 CeBep- 
Homy Oopty 3anayquHoi uactu Bocrouno-Ky6anckoli BnaqHHbl. 

 OcHoBbIBaach Ha JaHHbIX CeliCMHKH, COraCHO KOTOPbIM MOMIHOCTh BepXHero 
Mejia B OCeBOH 30He Bo3yBuxKeHCKOrO mporu6a Moxer ocTuyD 300—400 m u 
KOTOPbIMH OTMe¥aeTCA BEIKJMHMBaHHe STHX OTIOKeHHi K Ory H ceBepy, BO3- 
MOXKHO JONYCTHTb JlaIbHeliliee pasBuTHe MporH6a B BepXHeMesOBOe BpemMaA. 

Ilo Tem »xe MaTepHaslaM,MeJIOBbIe H, BO3MO2KHO,IOPCKHe OTMOKEHUA, MOMLHO- 
cTbio 20 800 M, yuacTByloT B CO2%KeHHM 1OX*KHOFO CKNOHAa CopercKoro nporHba. 
K ocepol uactu mocnegqHero ceficmoorpaxKeHus, XapaKTepH3yIOUIHe Me3030i5- 
CKy!O YaCTh paspe3a, UCMbITbIBaIOT OOH Nowbem. Jlambule K ceBepy OHH OT- 
-CYTCTBYIOT, B TOM UHCJIe H Ha AleKCaHApOBCKOM NOLHATHH, Pe OOujad MOULHOCTE 
M@JIOBbIX OTJIOXKeEHHH, yCTaHOBeHHaA OypeHvemM, He MmpeBbiuaer 200—220 m. 
OTM JaHHble TpeOyroT NoATBep»xKyeHua OypeHuem. Ognako MOXKHO BbICKa3aTb 
‘MpeqmomoxeHHe O HeECOOTBETCTBHH Mporn6a, ycTaHOBsIeHHOrTO MO TPeTHUHbIM 
OTJIOXKeHHAM, TIporHOy MO Me3030HCKHM OO6pa30BaHHaM. 

_ ConoctaBuleHHe ocoGeHHOcTeii CTPOeHHA, JIMTONOPHM HM MOLIHOCTH OCaOUHBIX 
Tou, BocrouHo-Ky6aHckoh Bnafunbl x Asopo-Ky6aHckoro KpaeBoro mporn6a 
ykKa3bilBaeT Ha HX OTMYHe. CeicCMH4eCKHMH JaHHbIMH BbIABJIAeTCA OTCYTCTBHE 
CTPyKTYPHOH CBA3H MexKAy HHMH. Ene Ooee CyuleCTBeHHbIM ABJIAeTCA Pe3KOe 
OTJIMUHe B PIyYOHHHOM CTpOeHHH 9THX JBYX KPYMHbIX TEKTOHHYCCKHX 3JIEMCHTOB, 
motopoe yCTaHaBJIMBaeTCA TpaBHMeTPH4eCKHMH aHHbIMH. 

[paputauwuonHoe nose Bocrouno-Ky6aHckol BmaqwHbl XapakTepH3yerca 
OTPHIaTeJIbHbIMH AHOMAJIHAMH CHJIbI TAXKECTH HEOObUION HHTeEHCHBHOCTH. Ha 
OOUleEM OTPHWaTeJIbHOM (poue, CO3aBaeMOM 3Ha4eHHAMU B —12,—16 ru, BbiJe- 
JAeTCA PAX aHOMAJIHHHbIX yUaCTKOB, aMMVJIMTya KONeOaHHH 3HayeHHH CHVIbI 
TAKECTH B KOTOPbIX pelKo MpeBbimtaet 10 Mra. AHOMaJIMMHbIe yuacTKH He BbijJlep- 
*KUBAIOT ONpeeJIeHHOM HallpaBJIeHHOCTH UX MpOcTHpaHHH, MMeloT Mpeumyuie- 
CTBEHHO OKPyTvIble O4epTaHHA HW He HECYT CYULECTBeHHbIX OTJIMYHH OT rpaBuTa- 
IMoHHOrO NOI CeBepHbIX paHouos [IpeqKaBKa3ba, MlaTdpOpMeHHOe CTpOeHHe 
JIA KOTOPbIX JOKa3aHo. 

 Asopo-Ky6aHckui KpaeBoh mporvO XapakTepH3yeTCA OTYeTJIMBO BbIepxKaH- 
HbIM «KaBKa3CKHM» IIpOCTHpaHHeM KPYNHOH OTPHWaTesIbHOH aHOMAJIHM CHJIbI 
TAKECTH, MpOTArMBatoulelica H3 1oxKHOH uactu AsoBcKoro Mopa K Ajbireiickomy 
BBICTYNy, y 3amagqHoro Gopta KOTOpOrO OHa 3aMbIKaeTCA. Ocepad YaCTb aHOMAJIMH 
OKOHTYPHBaeTCA 3HaeHHAMH H30aHOMa oT —36 fo —950 Mra. 

_ JiaHubimu rpaBuMerpuu ycTaHaBJIMBaeTcA pasoOueHHe BMaMHbI MH KpaeBoro 
uporu6a AppirelicKMM MaKCHMyMOM H 102KHbIM OKOHYaHHem KponorKuHcKoro 
MA@KCHUMYMa CHJIbI TAKeCTH. 

CopokynHocTb BCeX JaHHbIX: rpaBHMeTpuH, CeHCMHKH HW OypeHua — 1103B0- 
JdeT paccmaTpuBatTb Bocrouno-KyOanckyl BMayquHy KaK TeKTOHHYeCKHH 9Jle- 
MeHT SIMrepilHHCKOM TWaTOpMbI MH OTPHaTb reHeTHYeCKy1O CBASb ee C A30BO- 
Ky6aHckuM KpaeBbiIM mporH6om. 


Bcecoto3Hpili Hay4Ho-HcCcleqoBaTebCKMH Tloctynusto 
reoloropasBeJOuHbI HepTAHOM MHCTHTYT 4 XII 1957 
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* Jlanupie u onpegeneHusn H. JI. Hytkuc. 
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Hornaagn Akagemunu wayx CCCP 
1958. Tom 119, N: 6 


| 


PEOJOLH A | 


| 


Ujen-Koppecnonyent AH CCCP C, ©. PEJOPOB | 


YCJIOBHA OBPASOBAHHA HE®TSHbIX H PASOBbIX 
MECTOPO)KAEHHH B PAE HE®TEHOCHbIX OBJIACTEHM CCCP 


Kaxkjlaa Hecbrera30HOcHad OGaCTb 10 CBOeMY CTPOeCHHIO B JeTaIAX OTIIMUAeT—| 
ca or Apyrux. Orsmuna xe reoslorMuecKorO CTpOeHHA OTparKaloTca HU a | 
oco6eHHOcTAX (POpMUpOBaHHA 3asexKeli Hedru u rasa. OqHako pM CpaBHUTeJIb- 
HOM H3yYeHHH yCIOBH OOpas0BaHHA 3auexKel HeTH H asa pasHbIX HedrTe-| 
Ta30HOCHBIX OOJlacTeH, Hapsyly C OCOOeHHOCTAMM yflaeTCH yCTaHOBHTb MH pA 
oOmuX 3aKOHOMepHocte;l. | 

Yxto-[Meyvopckaax OG6MacTb. YxXTHHCKOe MeCTOpO*KeHHe, 
pacnojoxKeHHoe Ha CkKJIOHe THMaHCKOH rpsybl OM3 CBOa AHTHKJIMHAaIbHOrO 


NOJHATHA TOTO %e Ha38BaHHA, COepxXUT B MeEBOHCKHX OTJIOMCHHAX TOJIBKO — 


C3 


Ss 
‘ 
S 
S 


08 | 


Hubenb 


Ee Ml- 


Puce. 1. Cxema pacnomoxeHHa saexeli HebTH u rasa B YXTO- 
Ileyopckom palioue. a — ra3, 6 — HetbTb, 6 — Bola 


HedTb, K POMY %Ke OveHb rycryto. Bokt-Boxckoe mecTopomjleHne, paciouoxex- 
HOe PHMCOMeTPHYeCKH HMKe, COfepxXKUT B WeBoHe He*Tb C ra3somM. Cuyeyyromee 
K WeHTpy Ileyopckow enpeccuu HuGempeKoe mecTopoxjleHve COJepxKHT B Je- 
BOHCKUX CJIOAX TOJIbKO ra3 (cm. pue. 1). 
Cosyaetca cJleqyioulad KapTHHa dopmMupopaHua saslexeli Hetpru u asa 
B 9TOM palioHe. Hedrb u ras o6pa3s0Baiucb B I[leyopcKoi empeccuu, 
pacnovlowKeHHOH Mexyy TumMaHckuM kpsxKem Hu CepepHpim Ypasom. Satem 
OHM CTaJIH MHMIPpHpoBaTb H3 JempechH — H3 30HbI C OObUIMMH TJIaCTOBbIMH 
JlaBJICHHAMH — BBepX MO PperHOHAJIbHOMY BOCCTAHHIO CJIOeB VM CTaJIM 3anOJIHATb 
BCTpeyaemble Ha MyTHcrpyKtypbl. A Kak H3BecTHO u3 pa6or B. II. Capyenxo (°), 
B. K. Taccoy (*), C. Tl. Makcumoga (*) u Apyrux uccseqopareseli, JOByIIKH, 
3allOJIHeHHble Ta30M, y2Ke He MOLYT CJLY*KUTb JOBYIWKaMH JIA Hern. Tlosromy 
MepBble CTPyKTyPbI Ha MyTH MHrpallHH He*ru U ra3a OKasaJIMCb 3alOJIHCHHbIMH 
TOJIbKO Ta30M, a CJlelyroulWe CTPyKTYPbl, 10 Mepe pacxooBaHHA rasa Ha Hallou- 
HeHHe MepBbIX H3 HUX, OKa3aJIMCb 3alOJIHCHHbIMM Fa30M HU Hedrbio MW, HaKOHEell, 
CileyIoulve BBeEPpX MO perMOHaJIbHOMY BOCCTAaHHIO COeB B CTOpoHy TumMaHcKoro 
KpA2Ka CTPYKTYPbI ObIJIM 3alOJIHeHbI TOMbKO Hedrbio. 
yuOumescekoe IloBpou x be. HaCamapcxoi Jlyxe, no nanpaBae- 
Huio C BOCTOKA Ha 3ala, paciONO*KeHbl CeLyloulve MecTOpOxKenuAa Herel 


5 h " 
B yIvIeHOCHOH CBHTe HWxKHerO KapOona Cj: SobHbIt OBpar Cc Herp yi. B. 
1212 


Cpi3paHcKoe — 0,883; 3a60- 
poscKkoe — 0,891 (cm. puc. 2). 
Takum o6pa3o0m, camas 
JlerKad Heth, CoepxuUTCA 
B  30JIbHeHCKOM  MmecrTo- 
PpOxkMeHHH UW CaManA TaAxe- 
Jai —B 3amlaqHow uacTH 
Camapcxoi Jlyku — B Cpis- 
paHcKomM Hu S3adopoBcKom 
MecTopoxkyeHuax. Uto xka- 
CaeTcad MecTopowxeHua H6- 
|JIOHOBbIM OBPar, He*Tb KOTO- 
poro mpecTaBsser HCKJIIO- 
ueHHe B 9TOM PAY, TO yxKe 
81952 Tr. mut (§) oObacHHAM 
9TO TeM, uTO cTpyKTypa 
H60HoBoro oBpara cchopMmu- 
POBaslaCcb HeCKOJbKO Mo3Hee NpHiexKauluX K Hemy crpyKtyp. Mrak, no mepe 
MpOABUxKeHHA C BOCTOKa Ha 3alal MecropoxyeHHa Camapckon JlyKu xapaxte- 
pusyrorca Bce Oouee H OoMee TAKeNbIMH He*pramu. Ec xe yuectb IloKpos- 
CKy!o0 CTPyKTypy, pacmoloxeHHyto 1oxwKHee Camapcxon Jlyxu, c Hedramu B 
‘KapOoue c yi. B. 0,800, uw rpynmy mectopoxyeHui CepruepcKoro paiiona, 
pacnoyoxeHHy1o ceBepo-BocTouHee CamapcKkoi Jlyku, c Hecbramu B yrseHOCHOL 
cBuTe c yi. B. 0,900, TO MOXHO MpekcraBuTb cwleqyiouLy1o KapTHHYy copmupo- 
BaHua 3alexKel Hedru u rasa B KyiOpmuesnckom [JoBou«Kbe. 
-  HetrecOopHot nuomaqbio, T. €. MecTOM OOpa30BaHHA He*TH uM fa3a WIA 
OoubuIMHcTBa 3amexelH KyiOnmescKoro IlopomxKbaA (Kak ObIIO MOKa3aHO Hamu 
veme B 1954 r.(°)), anaaerca [Ipukacnulickas Jenpeccus. J[Buradcb BBepx MO pe- 
THOHAJIbHOMY BOCCTAHHIO Cl0eB, Hed)Tbh HW Fa3 HaCbITHJIM BHauasle OH KalIy10 
k [IpukacmulicKoi enpeccuu IloxposcKyw crpyktTypy. 3aTemM Hava HacbillaTb- 
CA CTPyKTYpbI BOCTOUHOK YacTH CamapcKon JlyKn, a 3aTeM yxKe TAKEO HEPTBTO 
6e3 ra3a Obl HaCbILeHbl CTPyKTYypbI 3anagqHow uacru CamapcKon JlyKn u Cep- 
rMeBcKoro paiiona (PasaepKa u Ap.). MyxaHoscKas rpymma cTpyKTyp B OTHO- 
IMeHHH HedbrerasoHacbINeHHA HAXOJMJaCb B MOJIO*KeHHH, aHAIOrHYHOM CTPyKTy- 
pam BocTouHon uacrH Camapckoli Jlyku usu axe B enie Coulee OaronpHsATHOM. 
TpyAHo MpesnonoxuTb, uTOObI BCA OrpoMHasd IIpukacnuicKas Jempeccus co- 
Jlep»Kala OMHOpOAHOe UCXOMHOE BeMLeCTBO [JIA OOpas0BaHHA He*TH HM BCIOLLY COBep- 
WIeHHO HJeHTMUHy1O reoxumuyeckyio OOcTaHoBKy ero mpeoOpasopanua. [lostomy 
CTECTBCHHO, 4TO B Pa3HbIX 3ale*KaX MU CTPYKTypax JOJIKHbI BCTpeyaTLEca Hep- 
TH HeofuHaKkosoro cocraBa. Ho ocHoBHad oOcTaHoBKa (OpMupoBaHHA 3aslexen 
Heru UM ra3a MMedla BCe Ke OOmIHe YepTbI AIA Bcelt Wempeccun. [losTomy, Ha- 
MIPHMep, BIMO/IHe ECTECTBEHHO O2KUaTb BCTPeTHTb B CTpyKTypax Mey Camap- 
¢eKoli JlyKoi u MyxanospiM, a TakxKe K tory or Myxanopa 3alexKu Jerko Hern, 
uM jlamee (K jory or MyxaHosBa) uucto rasoBble samexu. Mexay Myxanosbi 
au Camapcxoit JlyKoit oco6eHHO OoraTbIMH Hedprbio HM Fas0M JOKUDI ObITb MTONO- 
rMvyeckHe 3alexKU. OTH 3aslexKU, KCTATH CKa3aTb, TPYIHO BbIABHTb OOBIUHOH reo- 
MOrHMuecKol CheMKOM HM Treotu3sH4eCKHMMH MeTOaMH; UX CKOpee MOXKHO yCTaHo- 
BUTb HelocpescTBeHHO OypeHHeM — MyTeM 3a/iox%KeHuA mMmpodpuleh CKBaxKHH 
MexKIy yKa3aHHbIMM MyHKTamu, T. e. Myxanospim u Camapcxolt JlyKoi. 
CapatroscKkoe JloBoaxXbe. Yka3aHHat 3akoHOMepHOCTb (op- 
MHpOBaHHA 3aslexKeii HecbrH Masa MpHMeHuTebHO K CapatoscKomy I lopomxKbI0 
BOOMMX YepTax ycTaHoBJeHa Hamu eule B 1949 r.(’). cxoga us so KOHHeNLHH 
MbI P@KOMCH OBAJIH pa3BUBaTb pasBeOUHble padorbl kK ory H BocToKy oT Caparosa, 
T. e. B cropony [IpukacnulicKol Jenpeccnu. Telepb 3TH MO02%KeHUA MOJHOCTHIO 
NOATBeEPAMIMCh. Tak, pactooxKenHad Ha CeBepHOu OKpanHe Pr. Capatosa crpyk- 
Typa Cokos10Bolt ropbl MMeeTB J@BOHCKUX OTJIORKeHHAX HEPTb Oe3 TasoBon WalKH, 
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Puc. 2. CxemMa pacioJiowkenunt HeKoToppixX HetpTaHEIXx 
H TasoBbIX MecTOpoxyenHi KytOnnmescKoro Ilopom«bsa 


a CremHoBcKoe MecTOpoxkeHHe, pacmolox%KeHHoe B SaBoulKbe, K BOCTOKY) 
or Capatopa, B eBOHCKHX OTVJIOXKeHHAX COfepxKuT Tas C Hedrbio. 
‘ Te %*e COOTHOLIeHHA 

HaOwofaioTcAd UH HO 

40 K@AMe€HHOYYFOJIbHbIM OT- 
JoxKeHvAM (Esmanka 
WM CTPyKTypbl 10OxKHee} 
Capatopa) — YpullKoe? 
mMecTopoxyeHHe, Pbi-) 
OelIKH H Jp. 3aKkouo-| 
MePHOCTH (bOpMHPpOBa- | 
HHA 3alexKei HepTH | 
H raga Ha noualax 

Feso (Me sé CrasMurpagcKoro mpa- | 

Puc. 3. Cxema pacnonoxenna fsanexeli Hebra uw rasa B Asopo- BOOePpexKbA B oOULUXx 
Ky6axckoli Jenpeccuy no aHHuu cT. Tlerposckat —ctT. Kpbim- yepTaX H3JIOXKeHbI B} 
cKaa. a — ras, 6 — HepTb, 6 — Boda pa6ore (?). 

KyO6aHckaawa HedTeHocHaa OONacTH. PasBeqOuHbIMH pa-| 
60TaMM yCTaHOBJeHO, YTO CTPYKTYpbl, pacnosox*KeHHble 6u2xKe K WeHTpy A3OBO- | 
Ky6aHcKol Jlempeccnu, HacbieHbI ras0om (MPpynH3euckasa); Jasee K Wry — B 
cropony Kapkasckoro xpeOTa CTpyKTyPpbl COJepxKaT ra3 Cc MpH3sHakamMu HedrTu 
(CnaBaAHCKas), CTpyKTYDpbI, eile OOulee yaIeHHble OT LWEHTpa Jempeccun, Cosepxat 
ra3 C MpoMblillieHHOH HedTb1io (AHacTacbeBcKas) HW, HaKOHeLl, CaMble 1O2%KHbIEe 
CTPyKTypbl, pacnolox*ewHble yxKe B Mpesroppax KaBkascKoro xpe6ta, m0 6oprTy | 
Jenpeccuu, COepxaT TOJIbKO Herb, Kak, HallpHMep, MecTopoxenusa paliona 
cTaHuib! KppimcKol (puc. 3). 

Taku 06pasom, H 3eCb MbI HaOsojlaeM TY 2Ke 3aKOHOMepHOCTD B (popMH- 
poBaHHH sayslexei HepTH HW 1Ta3a, YTOM B paHee OTMeCYeHHbIX Hetpre- 
HOCHDIX OOvlacTax. IlpaBya, B Mecropoxfenuax Hedrano-luppancKkoro | 
paioua, XOTH HM pacMomoO*KeHHbIX yxe B Mpesroppax KapkascKkoro xpe6ra, | 
T.e. B Mpeyewax toxKHOrO OopTa empeccuu, BcTpeyauch salexkH Hedpru 
C OOJIbLIHM KOJIHYeCTBOM PacTBOpeHHOrO B Heli ra3a HM JlaxKe MOLLHble Ta3oBble 
manku. Ho sto o6bacHaerca Tem, uTo Hedrano-luppanckuli pation Haxogut- 
ca B 1ro-BocTouHO uactu Asoso-KyOancKo Jempeccun, u Ha nyTH Murpalnn 
HepTH HM ra3a K 9TOMY paHOHy He Obi0 crpyKTyp — HafvlexKamux OByieK 
Hedpru.H rasa. K Tomy xe crpyktypbi Hedrano-Lmppanckoro paliona orHocat- 
CA K CTpyKTypaM JIMTOMOrH4eCKOrO THMa: 3f\eCb asy HHe*TH HeKyJa ObIIO ABura- 
TbCA. OTHM MO?KHO OOSACHHTH WH KpaliHe BbICOKOe MacTOBOe JaBseHHe, JOXOLUB- 
mee 3fecb 10 500 ar u Ooulee, a TAKE HM COOTBETCTBYIONIMM PexKHM 3asexeli Ha 
yka3aHHbix momanax. C Asopo- Ky6anckoli Jempeccneit MbICBASbIBAeM H MOLLHYI0 
T'a3OHOCHOCTE CraBpoOnoJIbA: KpyNHbIX pa3MepoB MoJorMe cTpyKTypbI 3TOTO 
palioHa — MmpekpacHble JIOBYWIKH WIA Taga. 

Pq reosoros (*, ° 1) noaMeyatoT Ty 2Ke 3aKOHOMepHOcTS B cbopMHpoBaHuH 
salexKeH HepTH H rasa B pale pahouos Asep6aliqaKana. Tax, A.IT. Jlypmnupsan 
OTMe¥aeT YBeHYeHHe Tas0Boro *PakTOpa B 3alexKax CTPyKTYp TeKTOHHUeCKHX 
aMHMK: Bunaratpi—Kapa-Uyxyp u Kepres — Jlox-Baran. 

OcoGeHHO APKO 9Ta4 3aKOHOMepHOCTh MpOABsAeTCA, eC paccmaTpH- 
BaTb CTpykTypbl AmmepoHcKoro noyocrpopa, Buraach B  HalipaBue- 
HHH CypaxaHbi — Kana — Toycaubl, tak »*«“e Kak Hu nO JMHHH Jypau- 
ubli—Aatbi—Hedreyana. HecbrecOopnan nuiomaly AA MecTopoxeHHi Asep- 
OaliKaHa, B OcoObeHHOCTH AmimepoHcKoro MosyocrpoBa, pacnouaraach B npwvie- 
*KAaULMX YAaCTAX, 3aHATbIX Temepb KacnulickuM MopeM: HecbremaTepHHcKHe 
Nopofpl Avis STOrO pakoua ycraHoBus eme MW. M. Ty6xun, 3atem B. 9. Jleseucou 
H HeaBHO BHOBb NOATBepAM CBOMMH McceqoBaHuamH II]. ©. Mexrues (°). 
C TOUKM 3peHHA OOWeNPHHATHIX NpescraBenu  sBAAeTCA «HeHOPMaJIb- 
HbIM> HaJIMune PasOBbIXx galleKeH Ha TtyOoKO norpyxxeHHolt Kpisbii-KyMcKoli 
CTpykType, HedTeragoppix s3aslexKelit B Kym-Jlare uw smutp IIPH3HaKOB 
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lepTH, K TOMy xe HedpTu rycTOH, Ha BbICcOKO MpunoquATol Bosa- 


| i ry 
arcKoli CrpyKType B SanayHor TypkKmenuy (puc, 4). Mexny Tem, B cBeTe 
I3araeMOlH KOHILeMMMu, Takoe 


JACTIOMOXMKEHHE TasOBbIX Hi Hetp- 

‘AHBIX CTPyKTYp B 9TOM pali- ? 
me TypkmMeHuu  mpescras- 
IAeTCA BNOJIHE 34KOHOMePHbIM. 
teprecOopHas moulayb pacno- 
1oxKeHa B Mpefetax Kacnnii- 
‘KOH empeccHH uM mosTOMy 
XbI3 bIIK YMCKaad CTPyKTypa, Kak 
‘aMad TuyO6oKaA, OKa3awlacb 


sANOJIHEHHOH ras0M, a Kyn- fee [MMe Gee G3. 


JarcKkax, Kak flalee pacmomo- 
KeHHad HU, K TOMY xe, 6onee Puce. 4. Cxema pacnoulomwkenHaA 3aexell HepTu pg 3a- 
eunonustad — rasom n we- nanuon TSEveTay no AMHMK Kpispui-Kym — Bos-Jar. 
a ine, (63 HepTb, 6— OcTaTKH TycToH HeptTu, 
prbio. Ha bBos-Jjare 6nima . 2@— Boga 
IPOMBILWIeHHad HePTb, HO 9TO 
MECTOPO*KeHHe CHJIbHO SPpOAHPOBAaHO: JIMUIb B OTJEbHbIX TeKTOHHUCCKHX 
SmoKax Bos-Jlara 3anexu HecbrH MOP COXpaHHTbcsA JO HalHx Hel. 
— Bouspoge. Bpsge necbrera30HOcHbIxX o6sactei CCCP ycranapanpaerca 
wlelyroulad 3aKOHOMepHOcTb B (OPMHPOBaHHH 3aexel Hedru u rasa. Hedrp 
A Ta3 OO pa30BaJIHCbB JlempeccHOHHbIX 30HaX. I pH JBH2xKeHHH BBepX M0 perHouaiib- 
AJOMYy BOCCTAHHI0 MIaCTOB MepBble CTPYKTYPbI, PacNosOx*KeHHble Ha MyTH Murpa- 
(HH, HaCbIllaioTcA Ta30M, CuJlelyroulwe — ra3oM H Hedrpio (ecuiv ra3 He Obl 
BeCb H3paCXOMOBaH Ha HaCbILeHHe MePBbIX CTPYKTYPp), MaIbHeiuMe — TOMbKO 
He@Tbio. Muauye ropopa, 3amexu HeTH H Ta3a B paCCMOTPeHHbIX palonax 
popMupoBasIucb Mo 3aKOHy AuddepenMalbHOrO TpannupoBanus (°, *). 
- Oco6eHHOCTH reosoruyeckoro CTpOeHHA, OOYCJIOBJICHHbIe HEOJMHAKOBOH UCTO- 
Peli pasBuTHA HIM HHO OONAaCTH, MOryT HECKOJIbKO BUJOH3MeHHTb H OCIOKHUTb 
U3JIOXKCHHYIO BbILMe 3AKOHOMEPHOCTb, HO HE MOLyT CYLLeECTBEHHO H3MEHHTb ee. 
 Vi3q02%KeHHasd BbILe 3aKOHOMePHOCTb (POPMHPOBaHHA B3aslexeh HecbTH H rasa 
MOXKET CJIY2KUTb PYKOBOJCTBOM K NOMCKaM HOBbIX Heq*PTAHbIX H Ta3OBbIX MeCTO- 
poxwkeHHH B paccMaTpHBaeMbIX OGsacTAX. OHH mpwmMep MbI paccmoTpen 
Tp W3I0%KeHHuH BoMpoca O MecTOpoxKeHHAx KyhOpuwesckoro [loBospKbs. 
Jianee, ecamu B Ky6aHckoi empeccuH, kK wry oT ee IeHTpasbHoH 
yacTH, YCTaHOBJIeHbI ra30Bble, 3aTeM La30-HeTAHble U, alee, HePTAHbIe 
MeCTOPOXKJleHHA, TO B CTOPOHY ee CeBepHoro OopTta—ecH Tam OyflyT 
yCTaHOBJIeHbI aHaslorHuHble dauwH HW CTpyKTypbl, — MOxKHO  paccuH- 
TbIBATh OOGHAPY2XKHTb aHaJIOrH4YHY!O. 3AKOHOMEPHOCTb B NOpsAKe 3epKaJIbHOrO 
oTpaxkeHud. To 2e CaMoe, COOTBeETCTBCHHO, OyjleT MMeTb MeCTO MH B Apyrux 
HetTera30HOCHBIX OOJIaCTAX. 

Pa3ymeerTca, 4TO B Kaxk Ol reosoruueckol OOslacTu, HapAyy c OOmleperHouadb- 
HbIMH 3a€KOHOMEPHOCTAMH, BO38MOXKHbI JIOKaJIbHbIe OCJIORKHEHHA, CBOerO poOjla 
MHKPOSOHbI, He MOsuMHsAOMIMecA OOmleH 3akKOHOMepHOcTH. OObsCHeHHe 3STUX 
OTKIOHeEHHH HeOOxosuMO TpeOyeT H3y4YeHHA MCTOPHH reosOrHyeckoOro pasBUTHA 
WaHHow oOacTH. 

Muctutyt Her Tloctynu.to 

Akaylemuu Hayk CCCP 30 XII 1957 
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JIETPOlP APH} 


A. A. FJIATOJIEB 


BSAMMOOTHOWEHHSA SFHPHHA HW WIEJIOUHOrO AM®HBOJA | 
B )KEJIESHCTbIX KBAPIIMTAX KYPCKOH MATHHTHOH AHOMAJIME 


(ITpedcmaeneno axademuxom J. C. Kopocunckum 17 XII 1957) 


SrupHH MW welouHbIe ampuOoubl OOpasoBasHCb B XKeeSHCTHIX KBapILMTAa} 
B pesyJIbTaTe eIOUHOrO MeTacomaTo3a. B HacToaueH CTaTbe MbI pains | 
JIMIIb Ha HEKOTOPbIX 3aKOHOMePHOCTAX 9TOFO Tpollecca, He Kacasicb JUCKY 
CHOHHOrO BOoMpoca O MpwuMHaxX eFO MpOABJICHHA B XeesHcTLIX PopMaluA 
[lenodHo MeTacoMaTo3 B 2Kesle3HCTbIX KBapWuTaX CTapoocKkouIbcKoro pyAHOr 
paiiona Kypckoii marHuTHoi anomamuu (KMA), no marepunay Koroporo Ham 
cCaHa HaCcTOAULad CTaTbA, He ObIJI OU€Hb HHTeHCHBHbIM Mpolteccom. O6ni4Ho mes10% 
Hble MHHepaJibl pacnOularaioTcaA B KeJe3HCTHIX KBaPWHTaX Cpelu KBaplla, Mai 
HeTHTa HW FeMaTHTa HM OUeEHb PeAKO COPasyloT OTAeIbHbIe Mpocmou. Meracomary 
yecKHe CeKymlve Tela, COCTaB, CTPYKTYPbl H TEKCTYPbI KOTOPBIX pe3KO OTJIM 
yaJIMCb Obl OT BMelaouMx NMopox, Ha KMA BooGule He scTpeyeHst. 
XUMMYeECKHH COCTaB HM OCOOeHHOCTH SrHpHHa UM WlevIOUHbIX ampuOon0B KM 
omucaHbl Hamu copmectHo c B. JI. Kaaruui* u nostomy u3siaraiorcd 3ecb o4eH 
KpaTKO. OFHpHH MpelcTaBieH JBYMA pa3HOBHAHOCTAMH, MexXxKj]ly KOTOPBIM®y 
BePOATHO, eCTb Nepexodpl. PasnoBuznoctb | — nourn OecliBeTHbIM, Hemeox por 
PYIOULMH STHpHH, 6e3 3HaUHTeIbHOrO KONMYeCTBAa MpHMeceli; pasHOBHHOCT! 
Il — 3eaeHbI, C 3aMeTHBIM IJIeOXPOH3MOM SPHpHH, cosepxKanwuH 36% move 
KyJIbI AMoncuyAa (cM. Tad. 3). Whenounpie ampuOosbi OOpasyror 1Ba H3OMOpHbI4 
pala Mepexo@Awux Apyr B Apyra: 
1) AxruHoaut—pogysur (Ca,(MgFe");SisOz2[OH],—Na.Mg; Fe; SigOx2[OH ].) _ 
2) Ponysut—puGexut (Na,Mg;Fe;’SigOz2[OH 1,—Na, Fe; Fe; SisO22[OH Io]. 


T aowniact! 


TeopeTuyeckHe COCTaBbI HaHOoslee YaCTO BCTpeyalOWHXCA pa3sHOBHAHOCTe srHpHHa 
M uWfesOUHOrO ampuOosa (Mou. %) 


Muuepan Popmyia Na,O MgO FeO | Fe,O; SiO, H,O0 Feoony | 
‘Drupun NaFeSi.O, 16,7 | — | — | 16;7 | 66,67)Re =) | Waeieame 
Kewle3Hcr bit Nas (MgzFe)gFes” - 

pOLY3HT -SigOo2 [OH] TGA S28) AA eee ia rae Ze 20,0 


OrupHH WM wesO“HOH amduOod yacTo Haxofatcs BOAHON NOpope. Habsmonaer- 
CA YepeloBaHne MpocsoeB, COMepKaNX TO OMMH, TO Apyro u3 sTHX MHHepa- 
JIOB WIM 00a, HO B PpasHbIX COOTHOIMeEHHAX. BeposarHo, OHH OOpasoBaJIHCb OHO- 
BP€MeCHHO, B OAHUX HM TeX *Ke ycloBuax. I[peumymecTBeHHoe OOpasoBaHne B 
MpOCJOAX *WeNesHcTOK PopMallun STHPHHA WIM WleEMOUHOTO am*uOosa, OUeBUAHO, 
CBA3aHO C MePBOHAYa/IbHbIM COCTABOM 3THX Mpocsoes. M3 rab. 1 BuyHo, ute 
9TH Ba MHHepadla OTMMUAIOTCA MPHCyTCTBHEM B IIeIOUHOM am@uOoue BOLI, 


* Cyano B.neyatTb B SanucKu Bcecoiwsnoro MuHepasornyueckoro o6ulecTBAa 
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sAKHCHOPO 2KeNe3a H MaPHHA, KOTOPble OTCYTCTBYIOT B STUPUHe MU PasHBbIMH CO- 
lep*KaHHAMH HaTPUA, OKUCHOFO XeNesa UH OOuero 2eNesa. Or NepBoHauabHOrO 
POOTHOINCHHA B MOpOfe STHX KOMMOHEHTOB WIM YaCTH HX MODKeT 3aBHCeTb CO- 
lepxkaHwe 9SrHpHHa uu eNoOUHOrO 
im@uOoua. McksounsB 13 ux uncna 
30]y H HaTPHH, Kak BNOHe NOJBWxK- ere 4 : 
ise KOMNOHEHTHI TPH  1leOUHOM pxkanHe 2Kee34 H MarHHA (Bec. %) 


B HelO/BeprHyBIUHXCA  WeJIOUHOMy MeTaco- 
€TaCOMaTO3€, PaCCMOTPHM OCTAaB- MaTO3y Nopofax x%xeJesHcToH (dbopmamun KMA 


HeecH — OKHCHOe, 3aKHCHOe H OOmLee MH OTHOWeHHe HX MOJIEKYAAPHbIX KOJMYeCTB 
0 WH MarHHl. MookHo 6piwio 6bI 


Ta6muna 2 


IPeANOMORKUTH, YTO Tak Kak B STHPHH 1 2 3 ? 

3XOJIMT TOJIbKO OKHCHOe 2Kee30, a B 

oon amMuOoJI—v OKUCHOE H 3a- 

‘HCHOe, TO COOTHOLIeHHE STHX JBYX Fe,O3 TOSI SR Soll Olea ome 

fMHepasloB oOMnpeslemseTcA pa3HbIM =e 27,85 | 16,39) 15,26) 11,15 

Ojlep?%KaHHeM KOMMOHEHTOB B HCXOI- Soouy 27,42) 31,04) 33,72) 34,14 

[oli nopoge. Iro npesnonoxenne Ha- Pe oun py gl ese 2058 

SOMMTCA B Pa3HTeJIbBHOM MIPOTHBOpe- pgp Os SOS era a ee 

(MH Cc HaOwoyaemprmMu (paxtamu. Pecem 

ITHPHH OOpasyeTcH He B FemaTHTO- MgO AMALIE nas 3) 
pu OOpasye eMaTHTO g 

bIX KBapluTax, Tle coepxaHue Fecua TOLicotn MOTs ore 

7e2Os MaKCHMaJIbHoe (cM. Ta6u. 2), MgO ; , ’ 
TO O0raTbIM 3aKHCHbIM »xKele30M FeO 2 pranilowareel O46 

YMMHHPTOHHTOBBIM KBaplntam. Ana- Fe2Os darr<leprais 

M3 MNapareHe3HCOB LWleJIOUHbBIX MHHe- IIpumeuauna. Fe 6 KENE30 o6mee, 


aJIOB B KeJIeE3HCTbIX KBapWHTax M0- BXOJallee BO BCe MHHepaupl, Fe 
‘a3bIBaeT, UTO o6pa30BaHHe BMOpOW€  cynyKarupix MVHepasioB. 
PHpHHa HJM welO“HOrO am*u6oma 4.—KYMMBHITOHHTOBbIe CwaHUbl HW KYM- 


ABUCHT TOJIbKO OT COOTHOMICHHA Mar- MMHTTOHHTOBbIe KBapHHTbI (Cpequee 3 4 aHa- 


JIW30B), 2— KYMMHBHITOHHTO-MarHeTHTOBLIe KBap- 
Ha M OOulero (T. €. HM OKHCHOTO H WHTbI (cpequHee v3 10 aHamH30B), 3— MarHeTHTO- 


akucHoro) *Kesle3a. Ilaparenernue- Bble KBapuUTbI (cpesuee H3 7 aHaH30B). 4— Mmar- 
‘KaA aCCOuUWwaluA wWleJIOUHOrO aM(pu- HeTHTO-reMATHTOBbI€ KBapUHTbI (cpefHee 43 


oa C TaibKOM BoOmHe OOprmuHa. 12 anaunsoB). 

ITUPHH Xe C TaJIbKOM HHKOP la BMeCcTe 

e Bcrpeyatoted. Tpaduyecku 3aBHCHMOCTb MapareHe3HCOB OT COOTHOLIeCHHA 
larHua MW yKesle3a NWOKa3aHa Ha JBYXKOMMOHeHTHOM JMarpamme (puc. 1). 

OjHako Kora MbI MepexouM OT lla pareHeTHYeCKUX accolMalun kK (aKktu- 
eCKOMY COOTHOLIE€HHIO MarHHA H *Keslesa B UCXOAHOH NOpose, TO HaOuoaerca 
(ONHOe HeCOOTBeTCTBHe STOMY MpaBasy. OOpnlmuHO B MarHeTHTO-reMaTHTOBbIXx 
BaplluTax, Pe OTHOMeHHe *Keslesa K MarHHlo HavOoulee BbICOKOe (cM. TaOuI. 2), 
Opasyerca accolMaluA MasO*KeNesHcTOrO POy3uTa C TaJIbKOM, T. e. HanOoulee 
farHe3HalbHad. Han6onee 2emesucTad MMHepaJibHad accolMallua — 3FHpHH 
MecTe C  KeJIe3HCTbIM pOy3HTOM — pa3sBuBaeTCH MO KYMMHHITOHHTOBBIM 
[PIOHEPUTOBbIM) CJIaHWaM HM KBaplHTaM, Te OTHOLMIeHHe *Kedlesa K MarHUIO 3Ha- 
YTeJIbHO HUKe, YeM B MOposax Apyrux Tunos (Ta6w. 2). Ta xe accouMallua pas- 
WBaeTCA H M0 CHepHTOBbIM KBapluTaM — XMMMYECKHM aHaOraM KYMMHHITOHH- 
OBbIX (fpIOHepHTOBbIX) canes. [losyyaerca, YTO *AesMeSHCTOCTh UM MarHesHalb- 
OCTb MMHepaJIbHEIX MapaleHe3HCOB WeOYHOFO MeTACOMaTO3a HE COOTBETCTBYeT 
CaJIbHbIM COOTHOLICHHAM MArHHA HW OOMero *Kesesa B MOpOMax *ReesucTou dop- 
[alluu. 

Bompuad wacTb %Kesle3a B paCCMaTPHBaeMbIX MOpOAax BXOJUT B COCTaB PyJ- 
BIX MHHepasIOB: MarHeTHTa M reMaTHTa, OCTaBINaACA YACTh HAXOMMTCH B CHJIH- 
aTax (rJlaBHbIM OOpa30M B KYMMMHTTOHHTe (rpioHepHte)) H B MeHbilel cremeHu 
KapOoHaTax (aHKepuTe H MarHesvocHsepute). EcuIM Mbl BO3bMeM OTHOIMeHHe 
emle3a NOJBepraroulelicaA WeIOUHOMY MeTaCOMaTO3y MOpodb! (3a BbIUeTOM 2Kevlesa, 
XOMaimero B MarHeTHT H TeMaTHT) K MarHuto,—a B OObIIHHCTBeE MOpO OHO 
yeT MpHOJIM3HTeEIbHO COOTBETCTBOBaTb OTHOUICHMIO 2Kese3a CHMKATHOrO 
MarHuio, — TO YBHAMM, YTO 9TO OTHOIMeHHe Maylaer B CTOPOHy MarHeTHTO- 
NPAT 


cua 7 2KETIE30 
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TeMaTHTOBOrO KBapluTa H MOBbIMWaercA K KY MMUHITOHHTOBBIM cllaHiWam. Taku 
o6pa3om, NMapareHesucbl WeJIOMHOrO MeTaCOMaTO38a CBA3AHbI C COOTHOLMeHHE 
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Puc. 1. SapucumMocTb mMapareHe3sHcoB 

M CocTaBa MHHepasioB OT TemmepaTy- 

pbl WeouHOro MeTacoMaTO3a H COOT- 

HOWCHHA 2Kee3a (3a BbIYeTOM 2KEeTE3a 

MarHeTHTa HM reMaTHTa) H MarHHaA B 
pone 


MaTHTa B paCTBOpaX MOBDINeHHOM leJOUHOCTH, 
mpuunnamu. Murepecubim ABJIAeTCA BOMpoc O cocTaBe IWeOUHOTO amuOoa, Ha 


MarHHa H He BXOJAMLerO B PyTHble MHHepaib 
yKemle3a HW He B3aBHCAT OT Kewle3a PyHbl 
MHHepavios. 

Orcioa MOxKeT ObITb CieJlIaH OUeHb BAK 
Hb, 10 HallleMy MHeHHI0, BbIBOA. [lomwyuaery 
CA, UTO pyJHble MHHepasibl B peakIWAX ley 
JOUHOTO MeTaCOMaTO3a MOUTH He yUaCTBYyIOT 
MarnHerut WM reMaTHT, OCTaBaACcb HepaBHOBeCc 
HbIMH C OCTAJIbHOM UaCTbIO MOpoOsbl, Bey 
ce6a uHAUddepeHTHO TIpH 3TOM mMpollecce 
pKesle30 py {HbIX MMHepaJIOB B OCHOBHOM B HH 
uM ocTaeTca, Mepexolqa B Apyrve MuHepaJb 
B H€3HAUHTeIbHbIX KOMUecTBax. MarHeru 
WM TeMaTHT B Noposax *XeslesHcToH dopmMallu 
TIpH wWlesIOUHOM MeTacoMaTOse, COCTAaBJIA 
yacTo oKoIo 50% MOpombl, ABJIAIOTCA Kak Ob 
pesIMKTOBbIMH MMHepaiamu. Mx ouenb mex 
JIeHHOe pacTBOpeHHe He HapylliaeT PaBHOBe-+ 
CHA B OCTaJIbHOM UYaCTH CHCTeMbI, XOTA 1 
CTeNeHHO CIBHraeT MHHepaJIbHble accolMaly 
B CTOPOHY YBeJIMUeHHA 2KeJe3UCTOCTH (K JIeBOH 
cTopoHe JuarpamMbl puc. 1). 

MuyudpepentHoe moBeleHue PyJHbIX M+ 
HepaJIOB MOKa He MOxKeT ObITb YOBJIETBOPH | 
T@JIbHO OOSACHEHO. BO3MOXHO, 3TO CBA3AaH! 
C MIOXOM pacTBOPpHMOCTHIO MarHeTHTa H re 
BOS3MOXKHO — Cc pyri 


XOJAeroca B PaBHOBecuH C 3rHpH- 
HOM. Bpwia CiesaHa MonbirKa novy- 
UMTb MOHOMMHepaJbHble dpakiwuu 
IeJIOUHBIX aMPvOONOB U3 OOpasiloB, 
cojlepxKamux srupuupl. Jlo nomnor 
YHCTOTbI STOT MaTepHasI MoBecTH He 
yanocb, Obluia MomyseHa B OHOM 
Cilyyae cmecb amiudoma c 10% 9sru- 
pHa, a B Apyrom—c4% ero. Tak 
Kak 9THPHHbI W3 ITHX %e OOPasIloB 
ObIIM MpOaHalM3HpOBaHbl paHee, TO 
OKa3aJIOCb BO8MO%KHBIM MOJYYHTb 
COCTaB STHX I[eJIOUHbIX amu6o10B 
NyTeM BbIYHTaHHA U3 aHalH3a CMecu 
cocTaBa COOTBeTCTBYIOWLerO STUpHHa. 
Ora onepallua mpofetana BTa6u. 4. 
CoctaB 23rHpHHOB MOMeeH B TAO. 3. 
Pe3yJIbTaTbl aHalH3a MoKa3asu, YTO 
BMeCTe C OKPallleHHbIM 3PHPHHOM, 
cofep2xKailluM JMOMCHAOByIO MOJeKy- 
ay(ra61.3, Il), Bcrpeuaetca menouHoL 
amMpuOou pAa aKTHHOMMT — poky3uT 


PopMy aI: 


XUMHYeCKHH 


Ta6auna 3 


cocTaB pasHOBHAHOCTer 
arupuna 


a Pasko oyna 
OKucuibi 

Bec, aT. Bec. aT. 

% KOJ. % KOJI. 

SiO, 03,46| 890 |53,67) 893 
TiO, — — | 0,09 4 
Al,Os Dagny 26 0,03 9 
Fe,O03 30,98) 888i5)245 047 2e 
FeO 1,09 15 1,84 29 
MnO — — | 0,06 fl 
MgO 0,38 9 5, 5d | 236 
CaO 0,40} 7 | 8,34] 149 
Na ,O 12,36] 398 8,42| 270 
K20 0,16 8 1 OO" 2 
H,O+ Het — HeT — 
H,O- HeT — 0,40}; — 

100,45} — |100,47; — 


Fe- 100 


I. (Nap, 9K, 022,02 9,94 (Feo, og M&p,o2F ep, 88 Alo, 05)0, 99542, 03063 Fe - Mg = 262% 


I. (Nap iC, 34 o,95(M&po 34 Feo, o6F eo, g1Alo,04)1 ,025!9,01 83 
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Fe-400 


Fe + Mg — 98.5% 


WAG were. VA 


XUMHYCCKHA COCTAB IeNOUNEIX aMHOo0B, BCTpeualoMNxcA BMecTe c 9THPHHOM 


PasHOBHAHOCThS I PasHOBHAHOCTH II 
Oxucuibt ~ 32 See é 9 23¢ : re 5 5 & S32 : 
on ae g AS gE g°- sas g Cee ee 
=o S8k S ae sel vee Se |e (awe ae elites 
a uo =U a aot i) om Cog a mo OX 
eo 58,15 | 5,35 | 52,80 | 58,46 | 973 | 56,29 | 2,15 | 54,14 56,34 | 938 
iO, “= = 
Al,O3 Al SN ORS 1,74 ios 38 OS ROROS 1,04 1,05 Dill 
' Fe,Og 16,45 3,10 | 13,35 | 14,78 | 186 | 12,35 | 0,86 | 11,49 | 11,96 | 149 
FeO 4,22 Opa 4,14 4,94 64 COU | Os On | Ao HO I eae) 68 
MnO 0,05 — 0,05 | 0,05 —- 0,06 | — 0,06 | 0,06 4 
MgO 10,30 004) |410, 205-1 1,30' 1) 2827 | 14532410, 22"1 14,00 114 67 12367 
CaO sl gal 0,04 bs Oill 1585 33 Avis) | Onersy | Bias0) i] Bylo 71 
' Na,O 6,75 1,24 0,01 6,09 | 196 4,98 | 0,84] 4,64] 4,83 |. 156 
KO 0,45 0,02 0,43 0,48 10 axe — 1,36 LZ 30 
| H,O- 0,02 — OjO2 a5 20;,02 a 0,02 | — 0702 | 0,02 — 
| H,OF 0,40 — 0,40 | 0,44 50 5 7a — Osa | Wetsxo 88 
| 
100,37 {410,03 | 90,34 |100 100,09 | 4,00 | 96,09 400,00 | 
DopmMy ab: 
_- Gate : Fe: 100 ae 
HE (Nay, 64K, os40,27)1,09( M82, 35F 0, s2F e554, 31)4,735i8,10P2elOHle; go Fe = 460% 
| ap oe : Fe- 100 on 
I. (Nay 39K, 26©8o,60) 2,183, o7F€o,57F ex, 2640, 18)5,085!7,002elOH le; Aig Fe = 373% 


*Tak KaK B aHaJIH3e€ SABHbILf HEAOCTATOK BOLI, 10 POpMysa paccuMTaHa KHCJIOpOAHHIM 
e€TOJOM He YYHTHIBAA BOTY. 


Tao. 4, Il), aBMecte c SrHpHHOM Oe3 pumecel (Tad. 3,1) —ampuOon pafa posy- 
3UT-puOeknT (Tad. 4, II), Ou3Kkuh K poxysuTy. Ilo onTH4uecKHM JaHHbIM YCTaHOB- 
1eHO, 4TO BMECTe C GeCIIBETHbIM STUPHHOM HHOTa BCTPeualoTca emle Oolee 2Keule- 
3HCTHIe WWeIOUHbIe ampuOowbl. Peosoruueckad MOSHIMA NepeuMCJIeHHbIX accolna- 
Iwi TOBOpHT O pasHOli TemMepaType HX OOpasoBanus. AccoumallMaA srupuna 
> KaAJIbI[HeBbIM POMy3HTOM BCTpeyaeTCA Ha yuacTKax, Te HellesOUHOM MeTa- 
MOpdu3M MpOABMJICA B OO pa30BaHHH BbICOKOTeMMepaTy pHbIX MMHepaJIOB (poroBori 
OMaHKH HM AMONCHa), HM MOITOMY €e MOXKHO CUNTATb HavOOUJee BbICOKOTeMMepa- 
rypHou. BeciperHbiii 3THpHH C pOy3HTOM MMeroT ropa3sfo Ooubuulee pacupocrpa- 
jeHHe, 4YeM MepBaa accolMalud. Onn OOpas0Baucb Mp UpecOMazaiourel Tem- 
leparype meouHoro mMeracomatosa. [pu JabHeMWeM NOHMKeHUM TeMNepaTypbl 
THPHH CTAHOBHTCA HeyCTOMYHBbIM, H BMeCTO Hero OOpasyercaA MaJIOMarHe3HaJIb- 
iblii wlemOuHOL amduOom — puOekut. Ha Auarpamme pne. | noKa3aHa 3aBucH- 
MOCTh COCTaBa SrHpHHa M WesouHoro amipHOoula OT TemilepaTypbl HW 3aBHcH- 
fOCTh MUHepaJIbHbIX MapareHe3HCOB OT COOTHOMIeHHA MarHHA WM HepyHOoro 
Keyle3a, C OHO CTOPOHI, M TeMMepaTypbl mpolecca — c Apyroi.Ko Bcem mapa- 
‘eHE3HCaM, IIPH JOCTaTOUHOM COJepxKaHHH B MOpoOse Kaslbliua, MoOaBssnerca 
1HKepHuT. 

Ha 13J102KeHHOM BBILUe IpHMepe YCTaHOBJIeHa BO3MOXKHOCTh MpHMeHeH HA aHa- 
[H3a llapareHe3HcOB K HeKOTOPbIM HepaBHOBECHbIM B IeOM MopoaM. STO BO3- 
fOX%KHO B TeX C/IyYaAX, KOPla HePpaBHOBECHe CBASAHO C IipHCyTCTBHEM HeCKOJIb- 
UX WHUpPepeHTHbIX MHHepaJOB B MOpOfe, OCTabHbIe MMHepadbl KOTOPOK 
[aXOJATCH B PaBHOBeCHM Apyr c Apyrom. Bulapsenve TakUX CJTy4¥aeB MOKeT 
HaUHTeIbHO PaCWIMPUTb PpaHHlbl IPHMeHeHHA MeTOMa NapareHeTH4eckoro aHa- 


[M3a. 


VWuctutyT reomornu pyAHbIX MecTopoxKJeHHi, TloctynH10 
NeTporpapuun, MHHepaJorHH H TeoXHMHH 15 XII 1957 
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| HUT OMOLHA 
| A. K. PABYXA 


PEAKTHBHOE TOPMO)KEHHE KJIETOUHOLO AEJIEHKHA 
| B QNMATEJMKH POTOBHUbI NPH PA3ZPADQKEHUM DKHBOTHbIX 
| B YCJIOBHAX NPEXBAPHTEJIbBHOrO BBEAEHHS PJIKOKO3bI 


(ITpedcmaeaexno akademuxom H. H. Anuuxoeoim 27 I 1958) 


KuteTouHoe fesieHHe (OCOGeHHO MOMeHT BCTYIJICHHA KsIeTOK B JesleHve) 
“ABJIACTCA OMHOK U3 PyHKUNH, TpeOyroulel WIA CBOero OCyMeCTBJICHHA 3HAYHTeUIb- 
HbIX 9HepreTHyecKux s3aTpart (1, *). Panom pa6or ycraHoBjeHa 3aBicuMOcTb 
KJIeETOUHOTO JeJIeHHA OT HHTeCHCHBHOCTH yrvieBowHOoro oOMeHa. AKTMBHOCTH 
KJIeETOUHOrO JeJIeHHA BOSPacTaeT MPH OOJIbINeM COMep%XKaHHU YIeBONOB B MULE 
(©, °), a TakxKe MIpH BBeeHHH UX MOZKOxKHO (1, 7, 7). HanOonbmuli untepec 
‘(AJIA Hac MpelcTaBAoT LaHHble Bysaoy u Alic (*) 0 ToM, YTO B MOMeHT (byHKILMO- 
HaJIbHOM AKTHBHOCTH 2%KHBOTHBIX 3allacbl TIMKOreHa B TKAHAX 3HAUHMTEJIbHO CHH- 
oKaroTcs. [lapasiesbHO c 9THM MaflaeT HM MHUTOTHYeCKand akTHBHOCTb. B nepuon 
‘CHa WIM MOKOA, Kora 3anacbl TIMKOreHa B TKAHAX BOBpacTaloT, HaOvJIOLaeTcA 
‘M BBICOKHH TeMI MHTOTHYECKOH AKTHBHOCTH. OTH JaHHble MO3BONAIOT MONYCTHTD, 
‘uTO H B MOM€HT KPaTKOBpeMeHHOPO BO3OYXKMEHHA XKNBOTHHIX HacTyMaeT OGeHe- 
HHe TKaHeH yIvleBofaMu, yXOJAWHMMH B KPOBb. 

B CBA3H C 3THM Y Hac BO3HHKJa MBICJIb IpeAyMpeAuTb TOPMO*eHHe KJeTOU- 
HOrO JeuIeHHA B TKAHAX, KOTOPOe 3AKOHOMePHO NIPOABJIAeTCA MpH OomeBom pa3- 
JipaxkeHHH KMBOTHBIX, BBeJeHHeM B OPlaHH3M H3ObITKa PviOKO3bI. OnucaHHua 
MIOMOGHHIX HaGwOJeHuH B JIMTepaType MbI He HalIH. OkcnepHMeHTadbHOe UC- 
CleOBaHve B TaKOM IlaHe B 3HaUHTeJIbHOM CTeMe€HH MOKET MOMOUb BbIACHHTb 
‘Me€XaHH3M PpeaKTHBHOrO TOPMOXKEHHA KETOUHOLO JleJICHHA, ONPeACMB POJIb yrule- 
BOOB B JaHHOW peakI[HH. 

OnbiTbl MpOBOLMINCb Ha OebIX Kpbicax camuax BecomM 100—120 r (55 xu- 
BOTHBIX) UM OeJIbIX MblIIaX CaMulax Becom 16—20 r (76 »xuBOTHDIX). Kamada rpyn- 
lla 2KMBOTHDIX OblJla pa3feseHa Ha TPH Nosrpynnpl. B mepBok 3 HHX XKUBOT- 
HbIM BBOAMJIM TuOKO3y 3a 2 aca JO paspaxKeHHA I/eKTPH4YeCKHM TOKOM, BO 
BTOpOM — r10KO3a BBOMACh 3a 3 Yaca, HAKOHEIL B TpeTbeH (KOHTPOJIbHOM) 
HoOsrpyiie *MBOTHbIe BMECTO FIIOKO3bI MO yuan PusnoNorMyeckHH pacrTBop. 
Bo Bcex culyyaix BO3OyKWeHHe XKUBOTHBIX LOCTHTaOCb NO MeTOANKe, IPHHATOK 
B JaOopatopuu mpod, I. C. Crpemuna. Pasapaxkenue mepeMeHHbIM 9u1eKTpHuec- 
KMM TOKOM IIpOBOLMJ0Cb WIA Kpbic B TeyeHHe 5 MHH., a IA MbIMecH B TeYeHHe 
10 mun. Kaxknas Kppica noryyana 1 Ma, a Mbp 0,5 ma 40% raroKospi. Toxo- 
rpeTbiii qo 30—35° pacTBop MeJWIeHHO BBOAHJIM B XBOCTOBYIO BeHY. 

Byl6op MpoOsKUTeILHOCTH WHTePBaIOB MOCJIe BBeeHHA TOKO3bI AO Ha- 
yaa paspaxkeHud OTYAaCTH OOYCOBIMBaICA HeOOXOAMMOCTbIO MCKJIOUNTE 
BIMAHHe Ha MUTO3 OoueBOrO pa3slpaxKeHHA, HAHOCHMOrO CaMOM MHbeKIHel. 
Ora MpeOcropOxKHOCTh ABJIACTCA CyLeCTBEHHOM, Tak KaK H3BeCTHO, 4TO yrKe 
caMa MOTOTOBKa XKHBOTHbIX K TOM WIM MHOH MpOledype NPUBOAUT K CHHAKeHUIO 
muToTuueckol axTuBHoctH (’) Ha 1—1,5 vaca. B Hamux ombirax c pas ipakeHvem 
Q/IeKTPHYeCKUM TOKOM, HauHHaBLIMMCA Yepes 2 uM 3 aca, Mbl MOTIM y2Ke He 
CUHTATbCA C BJIMAHWeEM pa3fipaxkeHHA, OOYCAOBMeEHHOrO HHbeEKIUNMeN. 

Onbirbl MpoBosWHcb B OJHH M Te 2%e Yacbl AHA, YTOObI WCKIIOUNTS 
3HAYeHHe CYTOUHBIX KOeOaHHit MATOTHYECKOH aKTMBHOCTH. /KMBOTHBIX YOUBaJIM 
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p 11—12 uac. nua. Mutorwueckad aKTHBHOCTh H3y4aslaCb B STMTeIHM POrOBHILbl. 
Meroguka pa3paxkeHiad %KMBOTHBIX, MPHFOTOBJIeHHA TOTAIbHbIX IMpelapaToB 
u loficuera MUTOTHYeCKUX (buryp MOApOOHO usM0x%KeHa B padore (*). 

B rpekBapuTesbHOM CePpHH OMbITOB H3y4aOCb BIMAHWe MH bEKIMMM TIOKOSBI 
Ha MHTOTHYeCKYIO AKTHBHOCTb 6€3 MpeBapPHTeJIbHbIX BO3eHCTBUH. I,udpoBok 
MaTepHaJI, MOJIy4eHHbIM mp noscuere Puryp KeTOUHOrO AeIeHHA B SMMTeIHM 
POroBHIbl Y 7KHBOTHDIX, KOTOPbIM BBOAMNAaCb TOKO3a, H Y KOHTPOJIbHBIX, KO-) 
TOPbIM BBOAMIICA PUSHOOrHYeCKHH pacTBOpP, MpHBeleH B Taoa. 1. 


Ta6Omuna 1 


MurotHuecKkasd aKTHBHOCTb B 9SINHTCIMH pOroBHUbI KpbIC HM MbIllleH Nocjle BHYTPHBeHHOTO} 
BBeCJCHHA PJIIOKO3bI * 


® Sc Onpit KoOHTpOJIb 
g os - YHCIO MHTOS0B YHCJIO MHTOSOB 
= 22 | auceso YHCO 
= {= |>xuBOT- *KHBOT- 
eno 2 HbIX Tine | M A T Bcero | HbIx i | M A Ag BCero | 
Aman 
K ppc bl 
5) OMA WO, || AUR |) Bilis) || Wheta. 77 4 lye) | GO. |) 2950) | aio. 8 | 1912 
3 6 | 47,5 | 23'9 DEAN || 2d 7% |e 7 3 | 02,0 [40741 24,9) 520), 1412 
M bl WH 
2 al 99,2 || o7,0 | 34,3 | 38,4 | 1894 3 | 61,2 | 59,8 | 34,3, || 36,3) 19O1kae 
3 8 | 66,9 | 63,3 | 43,6 | 45,0 | 218,9 4) (65,00 G16 “10 | 44,5 | 21259h 


*Syecb H B CJleqyioulMx TaOHWaX yKa3aHo cpeAHee YHCMO MHTOTHYeCKHX cburyp B ne 
pecuete Ha 100 nomen 3spenna. 
** T] — npotbasa, M — metadasa, A — anadba3a, T — Teoa3a. 


13 mpHBeeHHbIX JaHHbIX BUAHO, 4TO Yepe3 2 H 3 Uaca TOCe BHYTPHBeHHOre 
BBeJe€HHA TJNOKO3bI KaK OOmlee UMCIO KJIETOUHBIX JeJIeHHH, TaK HW COOTHOMIeHHE 
(a3 MHTOTHYeCKHX (uryp B SMHTeHH POTOBUILbl KPbIC HM MbIIeH 3aMeTHO HE 
u3MeHsterca. Ilo RaHHbim Bysuoy (1), Muroruyeckaad akTHMBHOCTb (MpHuem mocue 
BBeJ@HHA KpaXMaJla) MOJHMMalaCb 3HaUHTeJIbHO TOJIbKO K 6 uacaM. 

TlouyueHHble JaHHble MOSBOJIMIM NepeliTH K H38yYeHHIO peak TOPMOXKeHHA 
KJIETOUHOFO AeJIeCHHA B IMHTeIMM POFOBHIbI Ip OOJeBOM Pas parxKeHHU 2XKUBOT- 
HbIX M€PeCMeHHBIM 9JIeKTPHUeCCKHM TOKOM Ha (poHe peBaPHTeJIbHOrO BHYTPHBeH- 
HOrO BBeeHHA POKO3bI. Marepuaa dukcupoBaH yepes 40 MMH. Moce Hayaa. 
paspaxkeHHA XKHBOTHBIX QICEKTPHYeCKHM TOKOM. Pe3yJIbTaTbI NOJcCueTa MHTOTH- | 
yeCKHX (uryp B 9YTHX OMNbITaX MpHBeeHb! B Tad. 2. 

Kak BUHO H3 TAO. 2, Y KONTPOJIbDHBIX 2XHBOTHbIX, KOTOPbIM BMECTO IJIIOKO3BI . 
BBOLWIM (PH3HOOPHYeCKHM PaCTBOP, NOL BAMAHHeM SJIEKTPH4eCKOFO TOKa TIpo- 
H3OUMIO 3HadHTeJIbHOe TOPMOXKeHHe KJeTOUHOrO JeweHuA. M3meHenue B JlaH-. 
HOM CJly¥ae MPOHCXOMUT TIaBHbIM OOpa3soM 3a CueT MaeHHA YHCIa HavaJIbHbIX | 
baa MUTO3a (Mpo- M MeTadpa3), Kak M OODIUHO B OMbITax c (PuKCalMel MaTepuauia, 
yepes 40 MHH. Mocile Havadla pa3lpaxkKeHHA IIeEKTPHUeCKHM TOKOM. | 

Muyio Kapruny MblI Ha00aeM y 2KMBOTHEIX, HOLBeprH yTbIxX OOuIeBOMY pa3ypa- 
*KEHHIO, HO MOJYYHBIMX MpeABapuTeJIbHO rOKOsy. CrocoOHocTb K peaKTHBHOMY 
TOPMOXKeHHIO KJeTOUHOrO AeJIeHHA Y TAKMX XKMBOTHDIX Oba 3HAUUTeJIbHO M0- 
HWKeHa. ITO BUHO Y2xKe IIPH COMOCTABJIeEHHH OOulero YMCA MUTOTHYeCKHX duryp 
B Ol[bITaX C IIKOKO3OH WH B KOHTPOuIe. OcOOeHHO OTYeTJHBO 3alllHTHOe BINAHHe 
PJIOKO3bI OOHAPY2KUBAeTCA IPH CPaBHeHHH YHCa MHTOTHYeCKHX (uryp Ha paH- 
HUX (pasax. 

B ombirax ¢ KpbICaMH, KOTOPbIM Tu10KO3a Oblla BBeeHa 3a 2 uaca JO HaHece- 
HMA OoMeBorO paslpaxeHuA (Tab. 2), UNCO Mpodas OKAa3aIOCb CHH2KCHHbIM 
BCpesHem Ha 30,8%; B TO 2%e BPeMA Y KOHTPOJIbHbIX YKMBOTHBIX 3TO CHUDKeHHe 
hocruraio 92.6%. B ombirax ¢C MBIIMaMH COOTBeTCTBYIOUIMe BeMUHHbI paBHBbl 
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Ta6muna 2 


Topmoxenne KJICTOUHOTO JeNeHHA B SNHTC HH POrOBHIbI y KpbIC H MbIMeH Mp pa3qpaxkenHu 
, SJIEKTPHYCCKHM TOKOM TIOCIe MpeABapHTeJIbHOTO BBEJeCHHA PJIOKO3bI 


3a 2 uaca Jo onpita 


3a 3 uaca Jo onbita 


rulioKosa @usHonoruy. rqroKosa usnosioruy. 
pacts. pacre. 
pasap. 6es pasyp. €e3 pasap 6e3 paszp. 6e3 
o MHH. pasgp. 5 MHH. pasap. 5 MHH. pasgzp. 5 MHH pasap. 
Kppcu 
‘Unci0 2KHBOTHEIX 6 3 Mt aes 3 10 5 3 3 
Uncno mutosos II 46,3 66,7 Sige TALS 20,4 AO) AS O20 
M 30,3 60,5 | 10,0 60,1 Di gh 43,9 8,1 40,7 
A 18,2 Q3EO | 13,9 ZR) WA NS 24,9 Diy? PEN 3) 
4p ayes) 30,9 30,8 30),0 2050 DSP) AO 8) |) 233.8 
Bcere’. . 2 14454 183,7 60,7 | 190,9 87,4 Ae A ODA Ae 
M bl ww 
Unico %KMBOTHBIX 8 44 4 6 6 8 3) ) 
Uncno mutosos II 46,6 DORA 7,4 60,8 47,4 66,9 ‘Heo ll C57 
M 29,0 DAD) isiadl 58,9 BAS) 63,3 14,6 61,6 
A 28,4 oie! Die, 33,6 24,2 43,6 28,4 41,9 
T 40,7 38,4 40,9 BT ae) 45,0 EB (0 || Aho 
Beerorwe )  iel44.6 189,5 83,4 | NEY (6) | 136,8 | 218,8 | 94,0 | PAPAS) 


21,3 187,9%. SHaunTeibHad pa3sHUlla HaOOMaerca M MpH aHasM3e UnCJIa MeTa- 
a3. B onpirax c 3-4aCOBbIM HHTePBaJIOM MeXKy MOMeCHTOM BBeJeHHA PIIOKO3bI 


HM pa3paxKeHveM 3JIeKTPHuYeCKHM TOKOM 
‘Tak2Ke UMeeTCA 3HAUNTeIbHaA pasHuia 
'BMOaBsIeHHH PaHHMX cTauli MUTO3Aa y 
TIOMOMbITHBIX H KOHTPOJIbHBIX 2XHBOTHBIX. 
Y KpbIc mocse BBELeHHA FsOKO3bI 3JIeKT- 
puueckoe pa3ApaxKeHnHe BbI3bIBaJIO Majle- 
Hue mpotdas Ha 44,2%, a y KOHTPOJIbHbIX 

Kpbic Ha 90,8 %; y mbilleli B ONBbITe C TuIi0- 

KO30H CHM2xKeHHe Mca Mmpotas mpo- 

w30mio0 Ha 29,2%, a y KOHTPOVJIbHbIXx 

nwa 90,0%. 

Heckoubko 6omee cia60e 3alluTHOoe 
BJIHAHHe PIOKOSbI B 3-YaCOBbIX OMbITax 
MO CpaBHeHHio c 2-4aCOBbIMH MO2KeT 
ObITb, MO0-BHHMOMy, OObsICHeHO TeM, 
uTO COjlep%KaHve TOKO3bl B OpraHH3- 
Me Tl0CJle WHbeKIMH MOCTeMeHHO Ma- 
Rao. 

Vis aureparypbl H3BeCTHO, 4TO BBese- 
Hue alpeHalHHa MpHBOAMT K MoOsaBuJe- 
HHIO MHTOTHYUeCKOM AKTHBHOCTH aHaJio- 
TH4YHO TOMY, KOTOpoe HaOvlOfaeTcA pH 


Ta6Onmuna 3 


Topmoxenne KJICTOYHOrO JeEJICHHA B SIMIHTe- 


JIMH POroBHIUbl 


KpbIC afpeHaJIMHOM TlocvJle 


NipeABapHTeJIbHOrO BBeJeCHHA PJIOKO3bI 


eds ceules 
ae ef Eg 
ve eee BS 
gO rash i, Behe 
Be EE one 
eS omicaulees 
Uncno %#XWBOTHBIX 5 6 8 
Uncso muto3o0B_ ‘TI Bike Oy | AN) || PALAIS) 
M 44,4 BS) 8) || da 
A AG), sleal| ASO)! Wf AI), 2 
a Reva lf ence || lO, al 
Beero . (ere | Gor) | 96,1 


6onepom pasapaxenun (1° "*). VspecrHo TakxKe, YTO pasAparkeHHe WKMBOTHDIX 
MpHBOLUT K yBeMUCHHIO CeKpellHH afpeHaIMHa B OpraHusMe. B cBa3v C 3THM 
MpelcraBaslO HHTeEpPeC BbIACHHTb, MpenAaTCTByeT 1M NpeABapuTebHOe BBeLeH He 


PIOKO3bI peaKTHBHOMY TOPMO2KEH HO 


KJIETOUHOTO JevIeHHsA, 


BbISbIBaeCMOMY 
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JleHCTBHeM apeHasIMHa TaK Ke, KaK OHO MpensATCTByeT MOMaBJIeHHIO MHTOTH- 
yeCKOH AKTHBHOCTH Ip OoeBOM pa3{paxKeHHH B OMMCAHHbIX BbIllle OMIbITaXx. 

Kak H B Culyuae C OOeBbIM pa3paxeHHeM, KPbICaM PaCTBOP IVIIOKO3bI B TeX 
Ke 03aX, KaK H paHbllle, BBOAMIM 3a 2—3 aca Jo onpiTa. Bomepoe pasApaxenu 
6blIO 3A4MCHEHO HHbEKIMAMH afpeHamuHa. PacTBop apeHasIMHa BBOAMIN NOD 
KOXHO H3 pacuera 100 y Ha | Kr Beca 2KHBOTHOrO 3a 40 MMH. Jo PUuKCallNH MaTe- 
puauia. 

TlomyueHHbiit IkuppOBOH MaTepHadl, MpeAcTaBJIeHHbIi B TaO. 3, NOKa3bIBaeT, | 
uTO B CuJlydae HHbEKIMM alpeHawHa, KaK H Mp OOeBOM pa3parxkeHHH, MocJe} 
IipeBapHTeIbHOTO BBeJeHHA TIIOKO3bl PeaKTHBHOe TOPMOXKeHHe KJIeETOUHOrO} 
J@JICHHA B 3HAUHTeIbHOM CTeMeHH OKa3saJlOCb OCJaOJIeHHbIM. 

TloqBola MTOrM MOJYYeHHbIM JaHHbIM, Mbl NPHXOAHM K BbIBOLY, 4TO l1ped- 
BapHTesIbHOe BBeeHHe FIIOKO3bI KPbICaM HM MbIWWIaM B 3Ha4HTeJIbHOM CTereHH) 
ocla6IAeT PeaKIMIO TOPMOXKECHHA KJIeETOUHOLO JeJIeHHA B OTBET Ha pasparxkeHne 
QJIEKTPHYCCKHUM TOKOM. 

IIlpeqBaputTesbHoe BBeeHHe TIIOKO3bI TaKKe OJOKUPyeT (MO H3BeCTHOH CTe- 
NeHH) KJI€TKH OT TOPMO3ALMerO BIIMAHHA Ha MHTO3 aj\peHalMHa, BBOMMMOFO) 
MlOJMKO2KHO. 

Pe3yJIbTaTbI HallMX MCCJIeqOBaHH B COBOKYMHOCTH C aHaJIH30M JIHTepaTyp- | 
HbIX JA@HHBIX MO3BOJIAIOT JOMYCTHTb, YTO TOPMOKeHHE KJeTOUHOLO AeeHHA MPH 
BBeJeHHH alpeHaJIvHa HW Mp OoeBOM pa3{paxKeHHH XKHBOTHBIX CBA3AHO C H3Me- 
HeHHeM CaxapHoro OOMeHa B TKaHAX. 


Ilepprit Jlenuurpayckuiit MeqHUMHCKHH HMHCTHTYT Iloctymuuio 
um. V1. I]. Ilapaopa ZL ATI Ion 
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TEHETHKA 


K. B. KOCHKOB u O. Fr. PAEBCKAS 


_ BJIMAHKHE KOHUEHTPAUMH CHEWM®HYECKOLO CYBCTPATA 
_ HA W3MEHYHMBOCTb ®EPMEHTATHBHbIX CBOMCTB APO)KKEM 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 7 I 1958) 


I[pucnoco6urebHat H3MeHYHBOCTh OpraHH3MOB — LIMpoKO pacmpocrpaHeH- 
Oe ABJIeHHe. He BOSHHKaeT COMHEHHH B TOM, YTO 9KCIEPHMeHTAaIbHO MOXxKHO 
OJLYUHTb OPraHH3Mbl, MPHCMOCOOJIeHHbIe K Pa3JIMUHbIM, HOBbIM JIA HUX UC- 
OUHUKAaM MHTaHHA, MH yCTOMUYMBbIe K AXOBHTHIM BeleCTBaM. OHako Ha BoMpoc 
TOM, KaK MpPOMCXOMT 9Ta MPHCNOCOONTebHaA H3MCHUMBOCTh, PasJIMUHbIe UC- 
NeMoBaTeJIH OTBe¥AaIOT MO-pasHOMy. 

B HalleH oTeyecTBeHHOM JIMTepaType MpHBOAATCA MHOTOUNCeHHbIe JaHHble 

HallpaBJleHHOM H3MeCHYHBOCTH MHKPOOPraHH3MOB MO BIMAHHeM pa3JIMUHBbIX 

sux cpaxtopos. Ilomyyaemble Np 9TOM H3MeHeEHHA PacCMaTpuBaIOTCA Kak 
e€3YJIbTaT BJIMAHHA U3MCHEHHBIX YCJIOBHH KYJIbTHBMPOBaHHUA. 
Muoro JaHHbIxX 0 BOoMpocy 06 aanTHBHOM H8MeHUMBOCTH MyOJINKYyeTCA H B 
apyOexKHOH suTepaType. BombuiMHcTBO 3apyOeKHbIX TeHeTHKOB-MHUKPOOKO- 
OFOB PaCCMaTPHBAIOT MPHCHOCOOUTeJIbHYI0 AalTHBHY!O H3MCHYMBOCTb Kak pe- 
yJIbTaT CIOHTAHHbIX MyTal\Hit TeHOB; IIpHCyTCTBYIolleMy 2Ke B Cpejle AMOBUTOMY 
2NeCTBY HIM HOBOMY CyOCTpaTy OTBOLHTCA IPH STOM POJIb TOMbKO OTONPat- 
ero dpaktopa. 

Hposogzusuimecs O2HUM u3 aBTopos (', *), B TeveHHe MOCeqHUX JIeT 9KCIepHu- 
CHTaJIbHbIe HCCIeOBaHHA MO HallpaBJIeHHOMY V3MeHeHUIO (bepMeHTaTHBHbIX 
30HCTB [pox Kell HEKOTOPbIX BHOB pofla Saccharomyces noKka3auu, uTO NOL 
NMUAHHeM CielMduyecKoro cyOcTpata B KYJbTYpe BOSHUKAT eEHHMYHbIe KeT- 
H, CIMOCOOHbIe COpaxKHBaTb COOTBETCTBYIOINMH caxap. B KoHTpose He OOHapy- 
CHO MOMOGHbIX H3MeHeHHH, KOTOPble MO2XKHO ObWIO Obl OOSACHHTL NOABJECHHEM 
IOHTAHHBIX MyTalHi. 

Bpll0 ycTaHOBJIeHO, YTO BHOBb BOSHHKIee CBOMCTBO BbIpaOaTbIBATb AKTHB- 
bit (epMeHT MH COpa%KUBaTb COOTBETCTBYIOULMM Caxap yCTOMYHBO COXpaHsAeTca 
pH yasleHuu M3 CpefbI TOO Caxapa, K KOTOPOMy NMpousouIO MpucnocobseHHe 
IDPH 3aMeHe ero ApyruM caxXapOM); 9TO CBOMCTBO HaCJlelyeTca He TOJIbKO TIpH 
sreTaTHBHOM, HO HM Mp NOJOBOM pa3MHOXKeHUH. 

Tlomyuenuble pe3yJbTaTbl LasIM OCHOBaHHe MpeAnoaraTh, YTO U3MeHUMBOCTh 
ePMCHTATUBHbIX CBOMCTB MHKPOOPraHH3MOB CBA3aHa C UX PYHKUMOHAaIbHbIM 
ICTOAHHEM, OMpPeNesIAHeMbIM MHTATebHbIM CyOcTpaTom. Vispecruo, 4TO MpHcyT- 
rBHe B Cpefle COpaxKuBaeMOrO CaXaPpa BbISbIBAeT B [POX AKEBOH KETKE YCHJICHHY10 
VHKILHIO NO pelposxyKUAN CooTBeTCTBYy1OUlero epMeHTa. Ecsm xe B (epMeHTHOH 
ICTeMe KJICTOK HeT aKTHBHOFO (bepMeHTa, KOTODHIM MOT Obl THAPOJIM30BaTb Ha- 
OAILHECA B Cpesle caxap, TO Cpe TaKMX KJeTOK, KaK MOKa3aJIM YNOMAHYTbIe 
DIME OMbITLI, MOABJIAIOTCH TaKHe, KOTOPbIe HAYHHAIT PelpoOAyUMpoBaTb Co- 
TBETCTBYIOUMM, HO He CBOMCTBeHHbIH HM paHee AKTHBHbIM cbepMeHT. Cureyo- 
ATEJIBHO, B JaHHOM CJly4ae akTUBAaWMN cyOcTrpata tbepMeHTOM IIpesItecTBOBaJO 
jpasoBaHue 9TOrO (epMeHTA B PesysbTaTe BOsRelicrBHuA CyOcTpaTa Ha epMeHT- 
ykO CHCTeMy KJI€TKH. 
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B TaKoM CJlyuae eECTeECTBeEHHO MOCTaBUTb BOMpOC, He OyJeT JIM BJIMATb KOHL 
Tpallua caXapa B cpese Ha (byHKUMOHAabHy10 JeATeJIbHOCTb (pepMeHTaTHBH 
CHCTeMbI KJI€TKH HM YaCTOTY MOABJICHHA KJeTOK, CHOCOOHBIX COpaxkuBaTb COO 
BeTCTBYIOWMH Caxap. Bce mpefbilyuine Hall OMbITbI MPOBOAMINCh C KOHILCHTP 
Heli caxapa, He npeBbmuaromel 6%. PemteHo ObII0 MpOBeCTH ONbITHI C MOBILE 
HbIM COJlep2KaHHeM B Cpeyle caxapa, K KOTOPOMY MIpefMomaraloch MOy4HT 
IIpucnocoOieHHble (POpMbI. 

Ucxogquas KysbTypa Apouxert S. globosus, HCMOMb3OBaHHbIX B STHX onbiray 
Oba Mosy4eHa H3 OLMHOUHOM CHOPHI, BbIeJIeHHOM Mp NOMOWM MUKPOMAaHHTTy 
aatopa. Ilpu npopactanHn H pasMHOxKeHHN CHOpb! MpoOMsouWIa AMNION ANsalAs 
B pesyJbTaTe OOpas0Baslacb WHMIOMIHaA TOMO3HTOTHaA KyJIbTypa. IIpexpa 
PHTeIbHaA MpoBepKa Ha COpaxkuBaHue 2% caxapo3bl B TeyeHHe 20 CyTOK Ti 
Ka3asla, 4TO KyJIbTypa He COpaxkuBasla 9TOT Caxap. 

Bpll0 MpoBekeHo 1Ba OMbiTa C KOHMeHTpalvel caxapospl | u 20%. B 060 
oMmbitax B cpely LoOapisnoch 0,3% rmoKo3sbl u 5% [poxxKeBoro aBToMMsaT 
Tuoko3a Xopomio COpaxkuBaeTCA UCXOAHOM KysbTypol, mosTOMy oOaBueH 
ee B Cpelly LaBasIO BO3MOXKHOCTh KJIeTKAM PA3MHOXKUTHCA HM NepeCTPOMTbCA H 
OpOAWIbHbI THM, YTO MOTO CHOCO6CTBOBAaTh MpHCMOcoG/eHHIO UX K COpaxKuB 
HMIO Caxapospbl. [loceB KsleTOK MpoH3sBOLNICA C WBYXCYTOUHOM KyJIbTYPbI Ml 
1 nerie 

1-ii onbIT mpousBosusca B TpyOKax JlyHOapa mpu oObeme cpesbl 7—8 Mui 
2-H OMbIT NPOBOAMJICA B MpOOupKax C PasoyOBUTEMAMH TIpH OObeme Cpesb! 30 Mii 
Kyuptypbl cosepxKaiucb mpH Temmepatype 26—28°. 


——— 


TealOnuriiianen 


Uncio mpucnocoOuBmnxca K COpaxkuBaluio caxapo3bl KysbTyp S. globosus 
pH ee pa3ssHUHOH KOHUWeHTpauw B cpeye 


Onpit Ne 1 Onpit Ne 2 
Unco KyJIbTyp B OMBbITE 237 249 347 314 
KouueHTpalua caxaposbl B cpejze, % 4 20 4 20 
y F iis 36 238 70 
HClO 3a6pORMBIUHX KyJIbTYp 0,4 14,8 7,9 19,1 
O6bem cpeybl, MJ i—S 30 
IIpoqomKUTeMHOCTb OMbITa, CYT. 46 60 


*Hay yveptoH — a6bco.oTHble 3HaveHHA, NO yepToH —B npolenrax. 


PesyJIbTaTbI OMbITOB TIpeACTaBJIeHbI B TAO. 1, U3 KOTOPOM BUAHO, uTO B 1-1 
onbite u3 237 Tpy6oK Ha cpeye c 1% caxapo3bl 6poxeH He ObIIO OTMEUEHO TOVIbE: 
B OHO, H TO Ha 46 CyTKU, T. e. B KOH OMbITa. B TpyOKax c 20% caxapospi 2: 
TOT 2*Ke MepHOR BpeMeHH OpoxkeuHe Obiwi0 OrMeyeHO B 36 cry¥aax M3 249, mpHuel 
3a0paxkuBaHve HauHHalocb Ha 6—7 CyTKH U Jasee Mpokomm«KaNoch B TeUeHH! 
BCero OllbITa. TakHe Ke pe3yJIbTaTbl Obl MOyYeHbI WH BO 2-m oMbITe. | 

CaeqyeT yKa3aTb, UTO YMCNO KIeTOK LO Havasla 3a0paxKUBaHUA B KYJIbTYpa: 
Kak c 1% caxapo3pl, Tak uw c 20% caxaposbl ObIIO IpHMepHO OfuHAKOBO. 

OTH OMbITI ACHO MOKAa3bIBaIOT, UTO YBEIMYeCHHE KOHUeHTpalluu Caxaposbl } 
Cpelle IPHBOAMT K 3HaYNTeIbHOMY YCKOPeHMIO MpOllecca MpHcMocoG61eHUA KyJIb 
Typ K COpaxkuBaHuIO 3TOTO Caxapa. 

Cuenyroume, 3-H u 4-i, OMbITHI ObIIM MOCTAaBJIeHbI C PANOM Pa3JIMUHbIX KOH 
WeHT pallu Caxaposbl B Cpeye (oT 2 No 66%) c Web10 BLIACHeEHUA, KaKad KOHILeH 
Tpallua Oyfer HanOouee adpekTHBHOM UM KaK Oyler MOBbIMIATbCA KOWIMUeCTB 
MPHCHOCOOJIEHHBIX KYJIbTYP MPH MOCTeNeHHOM MOBbILeHMH KOHIeHTpalHH ca 
Xapa B cpejle. 

Kak HB MepBbIx JByX ONbITaX, KPOMe COOTBeTCTBYIOMIEH KOHILCHTpallun caxa 
posbl, B Cpely Kaxkoro BapwaHTa onbita NoOaBaAOch 0,38% raroKoO3bI u 5% 
AporykxKeporo aprowM3satra. Onpitbl mpopoluiuch mpu 26—27°. 
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_ Pesyubratei 3-ro u 4-ro onbitos mpencrapenbl B Taba. 2. Onn IOJIHOCTbIO 
TOATBEP2KMalor pesyAbTatol l-ro vw 2-ro ONbITOB, NOKa3bIBas, YTO TO Mepe yBeJIH- 
CHUA KOHMeHTpalluu CaXaposbl B Cpene (40 onpesemennoro mpeyena) yckopsetca 
TpOllecc NpHcMocoOeHHA KeTOK COpaxKHBaHU1o 3TOFO caxapa; YacTOTa BOSHHKHO- 
SCHHA KJIETOK, CMOCOOHBIX COpaxKUBaTb CaXapo3sy, 3HavHTebHO yBeMUMBaeTcs. 
 paduecku STH aHHble mpeycraBeHbl Ha puc. 1: B YCJIOBHAX MIpOBeeHHbIX HAMU 
IBITOB UACO 3AOPOAMBUIHX KYAbTYP 3AMETHO YBEMUYIMIOCh C MOBbIMeCHHeM KOH- 
leHTPallMu CaxapO3bl B cCpewe M Mocrurmo mMakcumyma mpu 34%. 

 Upa sto# Kontenrpatun sa6poxuBumx KYJIbTYp Obiwio 36,5%, B TO Bpemsa 
os mupw 2%- KOHMenTpanunt CaxapO3bl B Cpefle 3a0pOAMBIIMX KYJIbTyp ODIO 
',3%. pa fanpueiimem moppmenun KOHIeCHTPallHH CaxXapoSbl B Cpeyle uHC0 
IPHCMOCOOMBIIMXCA KYJIBTYP YMeHDILIH- 
10Cb, a mpH 58% coscem He ObI0 OTMe- 
(€HO COPaxKHBaIOMHNX KYJIbTYP, XOTA IPH 
TOH KOHUeHTpaluH Caxaposbl B cpese 
JaHee IIPHCMOcOOseHHbIe K Heli OpMbI 
jaioT OpoxkenHne. 

_ Crlellyet OTMeTHTb, UTO UHCIIO KeTOK 
$ KYyJIbTypax (pa3MHOXUBIIMXCA 3a 
4eT UCMOIb3OBaHHA YTOKO3bI) MpH 
)a3JIMUHBIX KOHILCHTPalluAX CaXapO3bi B 
:peyle uepes 3 cyTOK Mocue MoceBa 6bIIO 
IPHMepHO OJHHAaKOBHIM. I[losToMy 3lecb 
{eT OCHOBaHHH TOBOPHTb O KaKOM-JIH60 
TpeuMymiecTBe Ia OTOOPa CHOHTAHHEIX 
cyTauun IPH MOBbINMNeHHOH KOHWeHTpa- Puc. 1. eee aaa dari ee 
et eee iieaies “ee = cOpaxKuBaHHlo 
Ayaan BO3HHKaJIH. 3Toro caxapa 

_ MoxHo cka3aTb, YTO COBOKYIMHOCTb 

IOJLYYCHHBIX B OMbITaX Pe3yJIbTaTOB He ; 

‘Ou1bKO NOATBeEp*KMaeT paHee NOJyYeHHble WaHHble O NPAMOM JeHCTBUU cnelu@py- 
teCKoro cy6crpata Ha HaCJleACTBeHH y10 U3MeHUHBOCTh PepMeHTATHBHbIX CBOMCTB 
(pox xe, HOM Jaer OCHOBaHHe NpeAnONaratb 3aBHCHMOCTb YaCTOTh! BOSHUKHOBE- 
[HA 9TOM H3MCHYMBOCTH OT KOJIMYeCTBa PaCTBOPeCHHbIX B Cpelle HW pearupyroulHx 
> MpOToMmMlacTOM KJIeTKH MOJleKyJI yrvleBowa. 


Se 
SS 


= 


=~ 


Yucno sabpooubuux kysemyp 
S78 


i) 


P60 6 2 & 42 50 5 66% 
Kouuenmpauua caxapose: 6 cpede 


Ta6uuna 2 


prs ee nee 2 6 10 18 26 3h 42 +50 «5866 

Uneno Kyspryp RB onpite 154 156 104 iy ay NGS hou aIaY)) as) GY 

Uncno0 kyJIbTyp, MpHcno- a 2 
COOMBIUHXCH K COpaxu- 2 ay DP et 24 Dll 5 
BaHHIO caxaposbl * oO OG ee ONG 15, Omen, pawl tn 


*Han ueprol — a6couwTHoe 3HayeHve, NO YepTOH -— B MpowlenTax. 


@DopMaJIbHO MO%KHO IIPOBecTH aHaJOrHlo HOY 4eHHOH 34BMCHMOCTH H3MeH- 
[MBOCTH OT KOHIeHTpallH yrvieBoda B Cpefle C MOMyYaeMOn Ip AeMCTBHM MOHH- 
upyroureH pawuauiuu. B nocmeqHem cilyyae TaK*Xe HMeCeT MeCTO MOBbILIeHHEe H3- 
{CHYMBOCTH IPH YBeIMYeHHH JO3bl OOyUeHUA. OHaKO NpHpola HSMCHYMBOCTH 
. STUX CydaAxX pa3sJIMuHa. 

Ecau npv TeiicTBHH HOHH3UPYIOWIAX H3JyYeHHM MpOMCXOAUT B OCHOBHOM pa3- 
JVINEHHE CYULECTBYIOMIMX B KJIeTKe CTPyKTYP, YTO MpakTHYeCKM MPHBOMHT 
 yTpaTe COOTBeTCTBYIOINMX PYHKUMU, TO Ip B3aHMOMeHCTBHH KJIETKU C HOBbIM 
WI Hee CrlewuHyecKkuM CyOcTpaTOM B Hel MOABAAIOTCA HOBbIe PYHKUMH, a B CO- 
TBETCTBHM C 3THM BO3HHKaIOT H HOBbIe CTPyKTYpHbIe OOpasopanusa. Tipu stom 

AN 


H3MCHCHHA HOCAT HallpaBJeHHbili XapakTep, B COOTBETCTBMM C MpHposol BOs 
JleicTByioulero cyOcTpata. 

Ha ocHOBaHHH MOJIYYeHHbIX JaHHbIX MOXKHO CelaTb BbIBOJ O TOM, UTO H3MeH 
UHBOCTh (PepMeHTATHBHBIX CBOLCTB MHKPOOPpraHH3MOB CBA3aHa C UX PyHKUMO 
HAJIbHbIM COCTOAHHeM, KOTOPOe ONpesesAeTCA MHTATeJIbHbIM CyOCTPaTOM H yCJ10>) 
BUAMH KYJIbTHBUpOBaHUA. TlouyueHHble JaHHble HEBOSMOXHO OObACHHTb OT? 
60poM CNOHTaHHBIX MyTALLHH. 

CoorBeTcTByOlluli CyOcTpaT BbISbIBAeT MOJIOXRKUTEIbHbIC MPHCMOCOOHTEbHBIE 
H3MeCHeHHA, HOBOOOPasOBaHHA. 

Takoro pojla H3MeHeHHA, OYeBHAHO, MH COCTaBJIAIOT OCHOBY WIA Mporpecs 
CHBHOrO pa3BHTHA OpraHH3MOB. 


VWucruty?t rexeruku Tloctynua0 
Akajlemuu HayK CCCP 6 I 1958 


IMTHMPOBAHHAA JIATEPATYPA 


, 1 K.B. Kocu kos, JAH, 80, Ne 1, 105(1951). * K.B.Kocuk os. Teneruka ree | 
Kell H MeTOAbI CeeKUNH ApomwxeBEIX KyabTyp, M3q. AH CCCP 1954. 
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Hoksaye Akagemun nayr CCCP 
1958. Tom 119, Ne 6 


PHAPOBHOJIOLH A 
B. Tl. JIY@EPOB 


BJIAAHHE TEMMEPATYPbI HA TA3O00BMEH JIMUHHOK 
HEKOTOPbIX PELOPIINAE (TENDIPEDIDAE, DIPTERA) 


(ITpedcmasaexo axademuxom H. H. Ilmaaveaysexom 29 I 1958) 


IIpaMbIM MOKa3aTeJIeM HHTCHCHBHOCTH ra3006MeHa ABJIAeTCA CKOPOCTD M0- 
peOmeHua kucJlopoa. Tlostomy, BbIACHASA BIMAHHe pasIMUHbIX (aKTOPOB CpeLbl 
1a CKOPOCTb MOTpeOJIeHHA KHCIOPOa, MbI TEM CaMbIM OMpesetnem jlelicrBue 
XTHX (aKTOPOB Ha H3MeHeHHe HHTEHCHBHOCTH Ta300OMeHa. Hamu Obl mocraB- 
1€HbI OMbITbI MO BJIMAHHIO TeMIepaTypbl Ha AbIXaHve JIMUHHOK TeHAMNeLH] 
TogcemelictBa Pelopiinae: Procladius nigriventris, Pr. choreus 1 Ablabesmyia 
imonilis *. 

OnbiTbl cTaBHJIHCb B MHKpopecmupometpe. AnmapaTbl ycTraHaBaMBaucb 

3 aKBapHyMe-TepMoOcTaTe, HallOJIHeEHHOM BOON. MHTeHCHBHOCTb JbIXaHHA Kaxk- 
oro BHa H3y4alacb pH CeMH NOCTOAHHDIX TemMepatypax: 5, 10, 15, 20, 25, 30 
a 35°. B ompiraX HCnOb30Baacb MpodusbTpoBaHHaA Boa U3 PpiOuncKoro 
BOJOXPaHHJIHIla C CosepxKaHHem KuCOpoya 6—8 mr/an. TlocrosucTBO KuCIOpOn- 
HOrO pe2xKHMa B OMbITe NOALepxKUBaOCb MPH NOMOMLM MHKPOMMMeTKH, BBOLHMOH 
B KalHJJIApHble OTBOJbl MHKpOpeciiupometpa, Yepes KOTOPYyIO OTCAaCbIBaacb 
UCNOJIb30BaHHad BOA H BBOAMaCh CBe*Kas. 
_ Jaa spipa6orku ajlanraluu kK TemMlepaType JIM4MHKH MpeABapHTebHO He 
MeHbille JByX-TpeX CYTOK COJepKaJIucb IIpH TemMMepatType Mpexcrosuero onpira. 
UcksmoueHve CocTaBJIaAIM ombiTbt mpu 35°. TlockouJipKy JIM4MHKH MIpH STOK Temme- 
paType CylleCTBOBaTb JONTO He MOryT, HX B TeyeHHe 1,5—2 cyToK cosepxau 
TIP peyKuMe MOcTeMeHHOrO NOBbIMNIeHHA TeMUepaTypbl, a OMbIT HAYHHAJICA Cpasy 
MO jlocrHxKeHuu 35°. 

TlpoqomKuTenbHOcTh KaxkJoro onbita coctaBiana 24—26 uac. Perucrpalnua 
MoKa3aHuli MMKpOpecuupomerpoB mpH pexkume 5 u 10° mponsBoquuacb 
C WHTepBasiomM yepe3 5 yac., mp 15°—uepes 2—5 uac. uw mpH Oowee BbICO- 
KUX TemMepaTypax yepe3 1—2 aca. B onmbIT BBOAMIMCb TOJbKO HaKOpMJIeH- 
Hble JIHYMHKH, O%HaKO B epHo onbita, T. e. B TeyeHHe CYTOK, 
MYHHKUM MMM He MOmyyau. OKciepHMeHTabHO HaMH ObIO ycraHOBsJeHO, 
WTO FOMOMaHHe JIMYMHOK JlaxKe B TeUeHHe ABYX CYTOK Ha HHTCHCHBHOCTb JibIXaHHA 
3aMeTHO He BuluseT. IloyTOMy MbI CUHTaeM, YTO TOMOMaHve JMYMHOK BO BpeMA 
OMbITa He BHOCHT CYyeCTBeHHbIX UCKaxKeHMM B XapakTep UX AbixaHuaA. Bcero 
MO OMpeyeueHHIO MHTCHCMBHOCTH JIbIXaHHA MpousBeseHo 122 kpyrvlocyTouHbIx 
onpira. M3 nux c auunuKkamu Pr. nigriventris nocrapjeno Oplio 54 onpita, c 
Pr. choreus — 28, a c A. monilis — 40 onpiros. 

VinrencuBuoctb j{bIXaHHaA BbIpawkKaeTcH B MAJJIMrpaMMax MOrJOueHHOro 
KMCOpolla, OTHeCeHHOTO K TpaMMY %XKMBOrO Beca JIMUMHKH. 


* JIuunuKku Pr. choreus u Pr. nigriventris oveHb Ou3kH [pyr K Apyry. Bnepspre onuca- 
Hue UX JaHo B HelaBHo onyOuKOBaHHolt pabote T. A. Myparnuoi-Kopenesol (*), KoTopas, 
oHaKO, He IpMBOLUT UX B ONpekemHTeMbHON TabMue. M3 onucaHua MYHHOK caelyeT, YTO OHM 
OTAMMAIOTCA Apyl OT Apyra TiaBHbIM OOpa3soM pasMepaMM JIMHTBbI H TOMOBHOH Kalicyvibl. To 
STOMY IIpH3Haky pas/IM4a/H MX HW Mbl, HO TaK KaK KpaHHHe 3HaYeCHHA pasMepos CXOMATCH (WH pHa 
romOBHOH Kalicyvibl, 10 Myparuuoli-Kopenesoli, y Pr. choreus 0,69—0,75 mM,y Pr. nigtiventris 
0,75—0,90 mM), Mbr OTOHpaIH JIA ONbITOB JIMUHHOK Pr. nigriventris c Han6Oombulel TosOBHOli 
KancyioH u Pr. choreus —c HaHMeHbWwel. 
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Xumubie muunHKu Pr. nigriventris u Pr. choreus B PbiOHHCKOM BOJOXpaHH 
JIMue BCTpeuaiorca OObIMHO BMECTe H, KaK paBHJIO, BaJIM OT Oeperos Ha 3aHJIeH 
HOM J{H€ OTKPbITbIX uacTeH. 

JImquuxu A. monilis, roxke ABJISIOU[MeCA XHIMHHKaMM, HampoTHB, OOMTAIO} 
B IIpHOpexKHOH 30He Ha CTeOJAX H JIMCTbAX BbICWIeH BOAHOM paCTHTeJIbHOCTH) 

Takum oO6pa30M, JIMYHHKH poKsiaqveB | 

OPO aOa6ecmuli OOuTaIOor B pa3HbIX OmMoTorax} 

100 ‘ VutepecHo, uTO 9TO OOCTOATeEIbCTBO OKa3aJd 
ii BJIMAHHe Ha yPpOBeCHb Tas00OMeHa JIMYHHOK. Pr} 
ith nigriventris u Pr. choreus, o6nTaloujue B Of, 
eos HOM OHoTONe, NO HHTCHCHBHOCTH JbIXaHHA NOUT 
er He oTsMuarorca Mexky coOoH. Kak BHHO A 
puc. 1, MOBbINeHHe TeMNepaTypbl B OOOKX Cy 
yYaaAX MPHBOLMT K MOUTH OHHAKOBbIM H3MeHe! 
HHAM JlbIXaHHA. 

Ilpu 5° wHTreHcuBHOcTb ra3006MeHa UpesBbl 
yaHHO HHU3KaH HW B CpeHeM 3a CYTKH y JIMUH 
HOK TIpokslaqueB, KaK HM y aOsaOecmul, Kosed: 
Jletca B mpefemtax or 2,064 yo 2,304 mr O, He 
rpamo. Jajiee Cc MOBbINeHHeM TeMIepaTypbl M0 
BbILMaeTCH MW WHTCHCHBHOCTb Tra3000MeHa. 

Oco6eHHO pe3skui NOXbeM WHTCHCHBHOCTE 
ra3000meHa Y JIMUHHOK MpoKsiaqveB OOOUX BUC 
oOHapyxuBaetca mpnH 25°. IIpu sto Temnepa- 
Type WHT€HCMBHOCTbh Ta3s000MeHa TOuTH B TP 
pasa Bbllue, vem npn 20°, u B 20 pa3 BBIlle, 4eN 
mpu 5°. 

Ilo HawimMM HaOu0yJeHHAM, TemMllepatypa 2( 


/lompegnenue kucnopoea 


j op Aa MHOK Pr. “nigriventris ti Pr. chores 

10 zo 6) © 66 u3Ka K onTumMambHol. Ilpu ompirax, noctaB 

JIGHHBIX B ammapate Teptepa (°) Qua ycraHoR4 

Puc. 1. Bansune Temnepatypst yeHust TeMllepaTypHOH 30upaTeJIbHOCTH, JIM 


Ha CpeHeCyTOuUHOe noTpedeHnne 
KucOpora munAKamu Pelopiinae: 4HKH  KOHMeHTpHpoBasiuch mpu TemmepaTypé 


1 —A. Monilis, 2— Pr. choreus, 18—19°. Orciojja MoxkHO 3aKJOUNTb, YTO HHTeEH 

3 — Pr. nigriventris CHBHOCTb JibIXAaHUA JIMYMHOK pu 20° omKH 
ObITh ONTHMabHON. M3 asToro B CBOIO OUeped 
culeyeT, UTO pe3KOe MOBbILeHHe HHTCHCHBHOCTH AbIXaHua MpH 25° mpejcras’ 
JideT COOOH peakIMIO OpraHH3Ma Ha HeONarompuATHble yCsIOBUA Cpeflbl, 4 
MMCHHO Ha3HauHTeJIbHOe MpeBbileHHe TemMMepaTypHoro onrumyma. JlasmbHel- 
mee MOBbIMeHHe TeMMepatypbl Jo 30° npuBo_uT K MaleHuio HHTeHCMBHOCTH 
rasooOMeHa, a TIpH 35° JIMYHHKH MpoKJaques THOHYT B OCHOBHOM yepe3 
13—16 uac. 

Y auunnox Ablabesmyia monilis (puc. 1) wHTrencuBHocrbh rasoo6meHa mpH 
5 u 10°B o6mem Ta xe, UTO uy MpoKsagques. [Ipu JambHelimiem NOBLINeHHN TeM- 
nepaTypbl raso0OmeH aOsa6ecMult MOBbIMAeTCA C OOMbINel MHTCHCHBHOCTHIO, UeM 
y mpoksanues. TemneparypHpili onrumym y A. monilis, o6uraromel B ecrecTBeH- 
HbIX YCJIOBHAX B OOJIee CHJIbHO MpOrpeBaemMoM MpHOpexbe, MO HalMM HaGvOLe- 
HHAM, HacTyllaeT B HHTepBase 20—22°. Temnepatypa 25° 61u3Ka K ONTHMAaJIb- 
HOH, MO9TOMY pe3KOe MOBbINeHHe HHTeHCHBHOCTH ra3s006MeHa y A. monilis 
BOSHHKaeT He Ip 25°, Kak y mpoKslayneB, a mpu 30° (cm. puc. 1); npu sToM cper 
Hee moTpeOeH He MMH KHCOpoOfa 3a CyTKH paBHo 104, 160 mr/r, Torfa Kak y 
Pr. nigriventris MakcuMaJIbHoe NoTpeOsleHHe Kucoposa cocraBssaer 51,792 rir, 
a y Pr. choreus 54,600 mr/r. pu 35° y A. monilis mponcxogur pesKoe najleHue 
MHTCHCHBHOCTH J{bIXaHHA HW CMePTb. 

He OesblHTepecHbIM NpelcTaBsIAeTCA HaM UM TOT (pakT, UYTO HHTCHCHBHOCTE 
ra3000MeHa, OcO6eHHO Ha mpuMepe A. monilis u Pr. nigriventris, numb B cma6ok 
cTelNeHH H3MeHAeTCA MPH H3MeHeHHH TeMMepaTyp B HHTepBawlax, OM3KHX K OIL 
THM@JIbHbIM TeMIepatypamM. Ha KpHBbIX H3MCHEHHA HHTCHCHBHOCTH Pra3s00OMeHéE 
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lOydaeTCA HeKOTOpoe ymvioujeHHe — y npoKsayuen mpH 15—20°, a y a6aa- 


Tlono6Hoe sBueHne, a TaK2Ke pesKoe NOBBIMIEHHE HHTCHCHBHOCTH ra3006meHa 


(PH TeMMepatypax, MpeBbiuwaroulux ONTHMaJbHbIe, D. SI. P’paesexuii (*) ormeuaer 
JIA HEKOTOPbIX MOJIJIOCKOB. 


ME/EYQC 
59 
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7 ---~ 
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Puce. 2. Banaue remmepatTypbl Ha cyTou- Puc. 3. Bausaune Temne- 
HbIM PHTM JbIXaHHA JIMYMHOK MpoOKia Mes: paTypbl Ha CyTOUHBIi ptm 
7—Pr-higriventris, 2— Pr. choreus MbIxXaHuA sMMunHOK Abla- 


besmyia monilis 


B amutepatype uMeetca HeMaJO CBeJeHHM O HaJIMYMM yY MHOPHX Gecno3BoHOU- 
ibIX CYTOYHOrO puTMa AbixaHua. Mbi nocraBusin Mepel coOoh sayayy — onpe- 
€JIMTb BJIMAHHe TepMMYeCKOrO pexKHMa Ha CYTOUHYIO PHTMHYHOCTH [bIXaHuA 
‘MYHHOK Pr. nigriventris, Pr. choreus u A. monilis 3a Becb HX aKTHBHDIii « Me- 
“ge XKH3HH, HadWHasd OT COCTOAHUMA aHaOno3a IPH HU3KOH TemMepatype (+-5°) 

| MO MOMeHTa rHOe/IH pH BbICOKOM TemIepatType (35°). 

¥Y BceX TpeX BUAOB JMYMHOK KpHBad CYTOUHOM AKTHBHOCTH ras0o6Mena pu 
° mpelcraBiaer coOoi mourn MpsAmyto sMHUIO (puc. 2 u 3). Mnbimn cnopamu, 
PH Hu3KO TemMepatype [bIxXaHHe OVCHb POBHOe HU CyaO0e, C MOCTOAHHOM MH- 
eHcuBHocTb1o. IIpu +10° Hacrymaer Kak Obl mpoOyxeHve. Ha Kpnppix No-. 
BJIAIOTCA CuaObie uU3N0MbI. Han6omee 3HauHTeIbHbIe H3MeHeEHHA B CYTOUHOM 
oTpeOeHHH KHCOposa HacTynator y WHuMHOK pu 15°. Kpnpas npnHumaer 
€3KO H3JIOMaHHbI Buy. Ta3s006MeH mpoTeKaeT OypHO C pe3kO MepemMeHHOH 
HT@HCHBHOCTDIO. 

Tpu 20° ans amuunok Pr. nigriventris u Pr. choreus Hacrynaer onruMaJbHaa 
emlepatypa. MmenHo pu 9THX TeMMepaTypaX Y JIMUMHOK NOABAAeTCA YeTKHH 
HTM MHTCHCHBHOCTH ra3s006meHa (puc. 2). B Teyenne cyTOK oOHapy*KuBaerca 
Ba MaKCHMYyMa: JHEBHOM — B MepHoy 12—15 aac. u HOouUHOK — B 22—24 uaca. 
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Tina auuunox A. monilis remnepatypa 20° Takxe 61u3Ka K ONTHMAJIbHOI| 
M Tip Heli y aGmaSecmnii NosBAAeTCA PHTM AbliXanusa (pc. 3) C MaKCHMYMaM 
B [pyre uacbl: yrpexHum — B 8—13 uac. Hw BeyepHuM — B 20—2] ac. OqHak 
KPMBad JlbIXaHHA HMeeT MHOFO MOGOUHBIX MMKOB, KOTOPbIe OecNOpsAAOUHO BOs 
HHKaloT Ha (poHe OOmeH 3aKoHOMepHocTH. [locse mpoxo*JeHuA ONTHMAJIbHBI 
TemilepatTyp pHT™ pixaHua A. monilis mpH 25° npnoOperaer Oosee YeTKHH, 1 
IIpexKHeMy JBYBePUIMHHbI xapaxtep. Y Pr. nigriventris u Pr. choreus mpy 
25° pu coxpaHeHHu OOneH 3aKOHOMePHOCTH JByBepIIHHHOrO PUTMa Ha KPHBO 
NOABJIAIOTCA JOMOJIHHTeJIbHbIe MHKH, CBUeTeJIbCTBYIOULHe O HEKOTOPOM Ha 
pyllleHHH YeTKOCTH PHTMa ra300OmeHa. 

B jatbHeliuiem, mpu 30° y aa4uHoK Pr. choreus pHTM AbIxXaHHA leJIHKON 
Hapyuaetca. Y Pr. nigriventris npu sto TemNepaType PHTM ere He Nponayaet’ 
HO CHJIbHO H3MeHseTca. M3 2ByBepuIMHHOrO OH MpeBpalllaeTcCA B OHOBePLIHH| 
HbIli C HOUHBIM MakcumMyMmom. Y A. monilis mp 30° 7ByBepLIHHHbIM PHTM WbIxXaHns 
ee COxpaHserca. | 

IIpu 35° y Bcex Tpex BUAOB OT PHTMOB [bIXaHHA He ocTaeTcA u CJeqa. H 
12—13 uac. ompira CMepTHOCTh JMYHHOK OObIYHO CTaHOBHTCA . HaHOOVIbIeH: 
Jlompute 18 vac. JMUYHHKH CTOJIb BbICOKOM TeMMepaTyPbl He BbIepXKHBAaIT Marke 
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TIpH evKevacHOlH CMeHe BOJbI, H BCe PHOHYT. | 

Takum o6pa30m, HccIeloBaHHaA Tras006MeHa JIMYHHOK MOKa3aJIH, UTO PHTMBE 
WbIXaHHA HAXOMATCA B MPAMOM 3aBHCHMOCTH OT TEPMHYeECKHX YCJIOBHH HU Hani 
Oouee UeETKO BbIPAKeHb! MPH OMNTHMAJIbHbIX WIM OJIM3KUX K HAM TeMMepaTypax< 

B 3aksl0ueHHe HeOOXOJHMO OTMETHTb, YTO MOCTAaBJICHHbIe OJHOBPeMeHH 
ONbITbI MO MHTaHHIO JIMYHMHOK MPH pasHbIX TeMMepaTypaX MOKa3aJH, 4TO y JIM: 
unHok A. monilis npn 20 u 25° Bo3HuKaeT CYTOUHbIM PHTM NMTAaHHA, HAyOLH 
MapaseIbHO PUTMY JibIXaHua. 

Yka3aHHbIi NapaeIH3M pa3BUTHA PHTMOB MMTAaHHA HW AbIXaHHA Y BOJHbI 
6ecnO3BOHOUHBIX yiKe ormeuasca H. C. Paescxori (1, ?) Quad YepHOMOPCKHX MO 
JuocKoB Rissoia splendida u Cerithiolum reticulatum. 

Y JIMYMHOK MpoKaqueB B HaWIMX OMbITaX PHTMbI MHTAHHA He OOHAPyXKeHbi 


VWuctutyT Ovonornu BOOXpaHUJHU, Ilocrynuso 
Axkaylemun HayK CCCP 28 I 1958 


UMTHPOBAHHAA JIATEPATYPA 

1 H.C. aespecxas, Tp. Mucr. oxeanon., 8 (1954). * H.C. Taepcexag, Bion. 
MOM, org. 6uon., 61 (5) (1956), * 9.8. paescxka it, Kypu. o6m. 6uon., 7, Ne 6 (1946)., 
*T. A. Myparuna-Kopneesa, Sutomon. oGosp., 36, 2 (1957). 5K. Herter, 
Zs. f. vergl. Physiol:, 28, H. 4 (1935). | 
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Jloxnxaye Akanemun Hayk CCCP 
1958. Tom 119, Ne 6 


AHATOMH A PACTEHHH 


H. Il. HOMAHCKAS 
®OPMHPOBAHHE KOPHEBOM CHCTEMbI YEPEWWIYATOLO JLYBA 
(IIpedcmaeaeno axademukom B. H. Cyxaueeoim 3 II 1958) 


B HacTosmel CraTbe Jeaercd MOMbITKa U310XKUTb (POpMUpOBaHHe KOPHeBOH 
ACTeMbI YepewuaToro AyOa (Quercus robur L). or MomeHTa mpopacraHua jo 
spocoro epesa. 

PaOora npoposuiacb B TeyeHHe BereTallMOHHBIX Nepnosos 1955 u 1956 rr. 
YCJIOBHAX HCKYCCTBeHHbIX MOCaOK Ha CBETJIO-KalITAHOBbIX MOUBAaX B palione 
_Cranuurpaga (I, II, III ompirabie yuacrku Mockoscxoro rocyyapcrBeHHoro 
iuBepcntera, 7-H yyacToK SeeHoro KOJIbIa), a TaK2Ke B YCJIOBHAX eCTECTBEH- 
aK HacaxkKeHuii (B Oamkax [puroposa u UanypyuKkax,tam x%e). Jia cpaBHenna 
iCTb MaTepHawla Oblla coOpaHa mox Mockpoli, B eCTeCTBeHHbIX eJIOBO-MeJIKO- 
ACTBCHHbIX JIeCaX C MIPHMeCbIO LWIMPOKOJIHCTBEHHbIX MOPOM, Ha NOMZOMCTbIX 
yUBAaX. 

Ilpu mpopacranuu xeuly4a LyOa BHayae NOABIAeTCA 3apOfbIINeBbIT KOpe- 
OK, aiolulvi Hayaslo laBHOMYy KOpHioO, MU TObKO 1,9—2 Hesenu cnycTra — 
‘eOeUIb. 

Kak NoKa3aJI aHaTOMH¥eCKHH aHasiu3, TlaBHblli KOpeHb HeMOcpelCTBeEHHO 
>], CEMAJOJIBHbIM y3JIOM OOHapyxKuBaeT CTeOJIeBoe CTpOeHHe, MOCTeMeHHO Nepe- 
lAuee B KOPHEeBOe. Oxa3asocb, YTO rHNMOKOTHAb y Quercus robur L. BpipaxkeH 
MCTATOUHO XOPOIO MH UMeeT B WWIHHY HeCKOMbKO CaHTMMeTPOB (TaK 2%Ke, Kak 
uercus suber L (?),a He 3—4 mM, kak yKa3bIBaer Brocrex (*)). Luna runoKornsa 
wle6uleTca (oT 3—5 fo 25 cM) UW 3aBHCHT, Mperxkse Bcero, OT MecTa IIpouspacta- 
A: HavOOJbulad OTMeuaeTCA B 3aCYIIVIMBbIX yCJIOBHAX NOM CrasiMHrpayom. 
Heuine PpaHulla THNOKOTHA H KOPHA He OMMpeeAeTCA, MH OCHOBHbIM aHaTOMH- 
SCKHM IIPH3HAKOM ABJIAeTCH MOMOMKeHHE JJICMCHTOB MIpOTO- WH MeTaKCHJIEMBI. 
|pU3Hak OTCYTCTBHA CepAWeBHHbI B KOPHe JIA OMpeeseHuA ero PpaHUllpl C 
{MOKOTHJI€M Help HeMJIeM, Tak Kak B YCJIOBHAX OOJIbUIOFO yBJ1a2KHeHMA OHA MMeeT- 
(. [lo qocTuxKeHuH TuiaBHbIM KopHem 11—18 cm jWIMHDbI Ha HeM OOpasyroTca 60- 
bBble H MpuHyaTrounpie KopHu II nopayKa, 3atem III, IV nopsagKos u 7. I., Tak 
‘O K KOHILy MepBoro BereTallHOHHOFO NepHOa MOXHO HacuNTaTb O—7 NopAAKOB 
PTBJICHHA. 

| VisBecTHO, YTO B KOPHEBbIX CHCTeMaX JpeBeCHbIX NOPOA CyulecTByeT pasfeue- 
ie PyHKWHA MexKAy yIIMHeHHbIMA M YKOPOYCHHBIMH KOPHAMH, KOTOpbIe Nowy- 
WIM Ha3BaHHe CKe@JIeTHbIX, HJIM POCTOBbIX, H COCYULHX, HIM NMTAaIOUlNXx. 

) Pa3zyemenue KopHeli B KOpHeBOM CucTeMe Quercus robur L. TombkKo Ha CKeseT- 
ble"H COcylHe He MpefcTaBJAeTCA BOSMOXHDIM, TaK Kak CyulecTByeT OombUlad 
bya KopHeli, 3aHHMaIOWMX MpoMexKyTOUHOe MOMO*KeHve Kak 10 cdyHKkun, 
K wm m0 crpoeHmio. Kopxu mpomexyTOUHOrO CTpoeHHA, C OAHOM CTOPOHEI, MOLYT 
byulecTBIATh (PYHKIUMIO BCACbIBAHUA, C Apyrok — OHH BHINONHAIOT PyHKILHIO 
DOBEeHHA BOLI M paCTBOPeHHEIX B Heli BEIMeECTB, TAK Kak ABJIAIOTCA NpOMexy- 
bUHbIM 3BEHOM Me2K Ly BOSHUKAIOWMMH Ha HAX COCYIIMMM KOpeliKaMH H laBHbIM 
IM CKeJIeTHbIMA KOPHAMH, Ha KOTOPbIX OHH CaMH oOpasyiorcs, TaK Ke Kak y 
keNeTHBIX KOpHel, 3/eCb HaOmiofMaeTCA BTOPHUHbIM MpMpocT ApeBecHHbl, XOTA 
| He3HaUHTeIbHbIM, WM. T. OM. 

| Hanuuue stoi rpynmbi KopHel ee pas MOATBepxKLaeT NPaBHbHOCTh BbIBOa 
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0 TOM, 4TO Y JIMCTBEHHBIX NOPO, B OTMMYNE OT XBOMHBIX, M€Hee APKO BbIPaxKeHbhi 
pasIM4HA MexKy POCTOBbIMH HM COCYIIHMH KOPHAMH (a: 

Ha rmaBHoM KOpHe BHauaJle BOSHHKAIOT KOPHH MpOMexKYTOUHOTO CTPOeHHA. 
HW Cocymive, a 3aTeM POCTOBbIe, MIpHyeM BOspacT, C KOTOPOrO HayHHaercs 06pa3o- 
BaHHe MOCJIeMHHX, BeCbMa pa3JIHUeH. 
Tak, B moca—kax nog CramHHrpayom! 
pOCTOBbIe KOPHH NOABMAIOTCA y 2—3-Me-| 
CAUHBIX CeaHIeB, nox MocKksoli B ec-} 
TECTBCHHbIX HacCaxKeCHHAX STOT Npollecc} 
3aTArHBaercA OT Toa (NOMSOMCTHIe} 
MOUBbI CyMecuaHOro MeXaHHyecKOrO CO-| 
cTaBa) JO HecKOmbKUX eT (13—16 ser 
Ha 3a0O0JIOUeHHBIX TOUBaxX) H OnicTpee 
Bcero Hacrylaer B NocayKax c yoOpen- 
HOM nmouBoH (4 Mec.). 

B ontToreHese KOPHeBOH CHCTeMBbI} 
Quercus robur L. stor paHHuu nepnod,| 
KOra XOpOWIO BbIPaxKeH TIaBHbIM KO-} 
peHb C PaCMOJOXRKeHHbIMH Ha HEM TOJIb-} 
KO COCYU[HMH KOPHAMM HW KOPHAMM Mpo-} 
M@XKYTOUHOLO CTPOeHHA, BUOJIHE eCTeCT-; 
BeHHO BbiJelaeTca Kak 1-H Nepuoy dop-} 
MUpOBaHHA KOpHeBOH cucTembI. B 9T 
BpeMA JWIMHa TlaBHOTO KOPHA ae 
T@JIbHO MpeBbIIaeT BbICOTY CTBOJIMKAak 
(puc. 1). 

C MOABJIGHHeM CKeJIeTHBIX KOpHeillb 
KapTHHa KOPHeBOM CHCTeMbI WyOa peska 
MeHAeTCA: HauMHaeTCA WHTeCHCHBHO! 
pacimmpeHve Nioulaqu nuTanusa, Popmir 
pyercaA crpyktTypa 6yyuleh KOpHeEBO!it 
CHCTeMbI B3pocsioro epeBa. KopHeBay 
cucTtema BcTynaeT BO 2-% NepHojy, CBO! 
ero (OpMupoBaHHaA. 

HauuHas co BTOporo rola x*xH3HKI 
KOFa MOJIHOCTbIO U3 pacXOOBaHbl 3anact 
Hble MMTATeJIbHbIe BELLeCTBAa Key IA, Had 
pacraHue rlaBHOrO KOPHSA 3HauNTeJIbH4 
YMeHbulaeTCA, 3aTO MOAB AIOULMeCA ii 
Puc. 1. KopHepas cucrema oguouetHero ya pada Alert ea pak man tiiat fy SG! 
B konye |-ro nepuogza ee tbopMupopanns (Mo- CKeJIeTHbIe KOPHM HauMHaloT OypHO pag 
cKoBcKas o61.). / — xKenyb, 2—raapupit TH, BeETBATCH W CPpaBHHTeJIbHO CKOps 
KopeHb, 3 — runokoTusb, 4—cocyuMe Kop- JOPOHAIOT H OOOH ALOT NO AIMHe raBHbil 


HH HM KOpHH MpoMexyTOuHOrO CTpoeHHA, yoOpeHb (puc. 2). 3TOM 
5 — MOABMBIWMHCA CKEI€THBIM KOpPeHb P (P Bes mite: | 


8 


ah 


JO 


wo 


42 


46 


: MIPpHLaTOUHbIX ITHKOTHJIBHBIX POCTOBBI] 
KOPHeH, KOTOpble CO BPeMeHeM BbIPacTaloT B «alIbly BSPOCMbIX JlepeBbeB 
KeraTu 3aMeTuM, 4TO CosaHue NOLXOLAMMX yeNOBU JIA OOpasoBaHua 3TH 
BaXKHBIX JIA yOa KOPHel OUCH *AEMATEbHO (B YCMOBUAX 3aCYUWIMBOH crenn 
mocalKH B MMKPONOHMxKeHHA MO cuctemMe H. A. Kauuucxoro, nox Mocxsoti 
NpHcbiKa HWKHeEM “UacTH CTBOIMKAa MyOa MpM pbixXJIeHuM HT. JL.). 
Paspactanue KOpHeBol cucTembl BO 2-M NepHoye dopMupoBaHUuA saBuseTch 
BeCbMa O/1aPONpHATHBIM, TAK KaK B 3TO BpeMA HauHHaeTes ObICTpbIit pocr Halse 
HbIX OPPaHOB, B pe3ybTatTe yero Cc 8—12-neTHero Bospacta Nok CramMArpayoM | 
HeCKOJIbKO 1037Ke m0 MockBoit BbicoTa JepeBa MpeBbimaer JWIMHY Hanover} 
OokoBOoro HIM MpHaTOuHOrO CKeweTHOTO KOpHS. | 
ITurarouyue KOpHu, OOpasyxAcb B OCHOBHOM Ha BepXyllKe CKeseTHBIX KOpHe} 
U UX PasBeTBCHMM, OKaSbIBAaIOTCH BCe OOsee OTOABUHYTHIMH OT OCHOBAHUA CTBOMI| 
1234 | 


yOa. B ocHoBanuu CKeueTHHIX KOpHel Mpoucxoyur IPH 3TOM Mpollece ecTecTBeH- 
OFO ONHICHHA, MOOOHO TAaKOBOMY B KPOHE: MeJIKHe OTBeTBJICHHA BbICIUIHX 
OPAAKOB OTMHPAalOT, TaK YTO OCTaloTCA Kpynubie KopHu II u II] mopspKos. 

Ta BaxkHad powb, KoTOpyio urpad raBHbili KOpeHb B 1-H Nepnox, Tenep, 
0 2-M NepHoge thopMupoBanusA KoOpHeBoii cucTeMEI, H@yKJIOHHO yMeHbinaercs. 
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Puc. 2. KopHepaa cuctema wecTusetHero cesHia Jy6a Bo 2-M_ Mepnoze ee 


cbopmupospaHua. MouHoe pa3sBuTHe GOKOBbIX HM MpHaTOUHbIX CKEJICTHBIX KOpHeil 
(1, 2,...). Patton Cramuurpaya 


OOJIbIIMHCTBE CJIYUaeB PyIaBHbiii KOPeHb OTMHPaeT elle B MepBble TOAbI KUSH 
eXaHWueckve NOBpexKJeHHA, WIOXaA a9pallNsA MOUBbI, 3aCOJIeHHOCTb, Kpait- 
A CYXOCTb HWXKHUX TOpH30HTOB UT. J.). Jlaxke pu HalMuMN riaBHOrO KOpHs 
40—50 rojflam ero poJlb CHW2KaeTCA M MOCTeMeHHO TpakTHYeCKH MOJIHOCTHIO 
peXOMT K CHCTeMe MpHAaTOUHbIX HM GOKOBbIX CKeJIeTHBIX KOpHeH. Uncuo u 
OTH2KCHHOCTb CKeJIETHbIX KOPHEH B 3aABHCHMOCTH OT YCJIOBHH BeCbMa Pa3JIMUHBI, 

B cpeHeM K 50 rojiam ux He MeHee 10, npu AviuHe 2,7—3,5 m (Uanypuuxkos- 
an GOasiKa). 

B 3pesiom BospactTe BbICOTa KPOHbI BCera BbILMe MPOTAKeHHOCTH KOpHeli. 
ak, y 200—250-nerHux fy6oB mpu BbIcoTe UX B 20 M MaKCUMadbHaa JiMHa 
pHa 16,8—17,5 mM, y 250—280-neTHux mpu Bpicore 23 — oxKouio 19 M (Tam xe). 
IKOe COOTHOMIeHHe ocTaeTCH JO Havasla OTMHpaHHA JepeBa (or 40—50 jo 
—300 wer). 

3-H M MocuelHuH MepHod POpMUpOBaHHA KOPHeEBOM CHCTeMbI AyOa XapaxTe- 
ByeTCH OTMUpaHHeM CKeJIeTHbIX H MHTAIOWNX KOPHeH BbICIUMX NOPAKOB, TO 
3bIBaeT ABJICHMe CYXOBepINHHHOCTH B KpoHe. [lofoOHO NOsABJeHHIO Tak Hasbl- 
2MbIX BOJIUKOB H3 CUALINX MOUeK B KpOHe, B KOPHeBOH CHcTeMe Ha CMeHy OT- 
PIM KOPHAM MOABIAIOTCA HOBbIe MOIO{bIe KOpHH 1—4-ro  mopsKos. 
HM Bce Ooslee MpHOTMKaIOTCA K OCHOBAHHIO CTBOJIa, (PyYHKIMOHUPyIOT Helouro 


> 4 mer), HW C HX OTMMPaHHeM CBA3AHO OTMHpaHve JepeBa. 

Toerynusio 

1 II 1958 

HWMTHPOBAHHASA JIATEPATYPA 

1Y.T. Cepe6paxkos, Mophonorma peretaTuBHbiX opraHoB  BBICIUMX  pacTeHHit, 
Qr. 2 JI. ®. M1 pasgauun, Tp. Bor. unct. AH CCCP, Okc. Oor., B. 3 (1938). ? M. Bi s- 
n, Cupuliferae, n KH. G. Kircher, E. Loew, C. Schroeter, Lebensgeschichte der 
itenpflanzen Mitteleuropas, 1908. 
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@H3HOJIOLHA PACTEHH} 


M. BEJIMKOB u 9. KOCTELLKHA | 


PACMPEJEJIEHHE NPOAYKTOB ®OTOCHHTE3A Y COH 
B PAHHHE ®A3bI EE PASBHTHA 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoeoim 7 I 1958) 


Panee ofHuM u3 Hac (',”) ObWIO ycTaHOBJeHO, YTO y COM JO o6pasonaufl 
6060B MpOyKTbI (OTOCHHTe3a OT B3POCJIbIX JIMCTbeB MOCTYMaloT MOJIOAbIM pa 
CTYUIHM JIMCTbAM, B TOUKM pocra moGeroB, cTeOJIH WH KOPHH. ITO oTMeyasioc! 
B TOM culy¥ae, KOra MosKapMauBasucb CO, mHCTbA pacTreHHit CpeqHero Apy 
ca. IIpH moqkopMKe Ke JIMCTbeB COM HHKHEFO ApPyCa B MOJIOMbIX pacryuy} 
Jiuctbax Cl He o6HapyxXuBaJICA COBCeM, HWJIHM erO OTMeYAaJIOCb He3HAaUNTeJIbH 
KOJIHUECTBO. 

CuHauala Mosqo6Hoe ABJIGHHe HAMM OTHOCHJIOCb 3a CUeT MOPpelIHOCTH MpoBe 
JeHUA OMbira, HU MOyYeHHble aHHble BO BHUMaHHe He MpHHHMavIMCcb. Ofna! 
B TOcueLyoulve FObl, MPH MOBTOPHbIX OMbITaX, NOMyUaIMCb aHaJIOrMYHble pd 
3yJIbTaTbI, T. €. B PaCTyUIMe JIMCTbA BepXHero Apyca MpOAyKTbI acCHMMJIALH 
M3 JIMCTbeB HM2KHerO Apyca He nocTynawv. BosHuKO MpelnomomwenHne, 4 
BO3MOXKHO, JIMCTbA Pa3HbIX APYCOB HMeIOT CBOM YUACTKH JIA CHAOKeHHA acc} 
MUJIATaMH, KaK 3TO UMeeT MecTO pu cbopMHpoBaHHH OO6oB (°). 

Bpwio pelieHO MyTeM MOCTaHOBKH CielWMaJIbHbIX OMbITOB IPOBePpHTb aHHe 
IIpeANOO2*KeH He. 

B 1957 r. B Borannueckom cazy Jlampuesocrounoro dusuaia AKkazemr 
Hayk CCCP (19 km or BuslaquBpoctToKa) Ha OMbITHOM JleJItHKe ObWIO BbICeAHO Ud 
TbIpe copra con — IIpumopcxasn 529, Yccypuiickaa 154, Coiinuxyan 4 u Opx 
He BpoyHe mpu nuioujaqu nuraHua 60 X 10 cm. 

IIpopezeHbt Be cepuu onbirop. B | cepun pacTreHunA nosKapMJIMBaIHC 
CO, Kora OHM MMeuIM YeTbIPe B3POCMbIX JIHCTa, a MATHI— MOsOOH pacTy 
mui. Bo II cepuu onpiros pacrenua MokKapMJIMBaJIMCb, KOra y HUX MMeJOG 
110 C€Mb JIMCTbeB B3POCJIbIX, a BOCbMOH — paCTYLIHH, C MaJIOH aCCHMHJIALLMOH 
HOH MOBepXHOCTbIO. al © 

KouueHTpalua yrvieKHCJIOTbI B almapate cocraBuia: C140, 7—10 wCu 
JIUTp BO3yxa, B CO, 2%; skcnosumua 20 muH. 

B onpirax o6eux cepHi Yepe3 CyTKH Mocie NOAKOPMKH y JIMCTbeB pacTeHy 
BCeX APycoB Opasucb mpoOLl — AucKH JHamerpom 19 mM, nocule vero pacTeHH 
repOapH3upoBallucb, MpHueM MpesqBapHTebHO KOpPHeBad cucTema ontevtsstad 
OT Haf3eMHOM yacTH pacreHua. TlosqHee u3 CyxXuX “acTeH pacTeHHu MoX mpey 
COM JeaIHCb TaOJIeTKH JMamMeTpom 17 MM, HM OMpelemANacb AKTHBHOCTH UX nd 
BePXHOCTH Ha ycTaHoBKe Tuna B-2. Bec ra6erKu coctaBisad 0,15—0,2 r. 

IT cepua onptos. Jia mo_KopmMKu paMoaKTuBHo yrieKucuora 
y BCeX YeTbIPeX COPTOB OblIO BbIeeHO MO YeTbIpe pacrenua. Y nepsBoro ph) 
CTCHHA MOAKapMAMBAJICA TpokuaTHI MCT NepBoro y3Jia, y BTOoporo — BTopd 
JIMCT, Y TpeTberO —TpeTHH, a y YeTBepTOrO pacTreHHA MMCT 4eTBepTOorO y3ull 

' Ilo xapakrepy pacnpeyeneHua MpokykToB (porocuHTesa JIA BCeX YeTHIpE 
COpTOB NOJy4eHbI OM3KHe WaHHble; MOITOMY WHppoBot MaTepuad MpHBOLUTE 
Bi ee al copros — craHflaprHoro Jia [Ipumopba uw panuecnesoro (ci 
Ta0J, 1 m2); 


Hs qannpix Ta6a. 1 BugqHo, uro y pacrennit o60ux COPTOB OT JIMCTbeB HH2KHETO 
PyCa K BePpXHHM pacCTYUIMM JIMCTbAM ACCHMMJIATHI He MOCTyMaIv, B TO BpemsA 
<aK OT JIMCTbeB APyruxX APyCOB OHH NOCTYyMaJIN B OOMbIIOM KONMYeCTBe. B 3sTHX 


ao merece 


AKTHBHOCTB JIMCTOBBIX TJIaCTHHOK pacTenuit COH B HMIlyJIbcCax 
B MHHYTY Ha JHCK 


i — To 


aa Copt IIpumopckas 529 Copt prone Bpoyue 
BBIK 

No ysna NoNe pacrennit 

(cHH3y 

ga 1 2 3 4 1 | 2 | 3 | 4 
5 1 259 383 142 13 43 858 950 
4 1 30 20 5208 0 20 39 | 2670 
3 3 “lal 2602 sy) 2 3 4186 4 
2 2 1332 0 0) i 3833 4 0 
4 3997 DS | 4 0) ZUG | 4 a 


MbITaX, TaK 2Ke KaK HM paHee, Mbl OTMe¥aeM TOT (PaKT, YTO B3POCJIble IMCTbA MpO- 
yKTamMu (oTocHHTesa He «eATCA» Apyr c Apyrom. Tlomo6Hoe saBmenve OTMe- 
e€HO y TOMATOB, NepHJIbl H MoscomHeuHHKa (* °°). 


Ta6Oanna 2 


AKTHBHOCTb Pa3SJIMUHBIX yacTer pacTeHui COH B HMIlyJIbcCaX B MHHYTy Ha JIMCK 


Copt IIpymopckas 529 


Copt prone Bpoyue 


NoNe pacteuult 
UacTb pacTeHua 


1 2 | 3 | 4 1 | 2 | 3 | 4 
Cre6esIb BBIIe KOpMJICH- 
Horo sIMcTa 98 305 1174 829 83 94 883 | 3033 
Cre6ellb HWXKe KOPMJIeH- 
_ HOrO JIMCTa 304 448 588 456 447 | 484 1104 | 1120 
[aBHbli KOpeHb 45 218 354 125 155 | 154 430 28 
BokoBble KOpellku 39 143 368 50 44 90 29 6 


Bcero umn/muH | 486 | 1114 | 2471 | 1465 | 729 | 806 | 2912 | 4187 


JjanHple O HaIMYMM pasMoaKTHBHOrO yrsiepoda B Apyrux uacTAX pacTeHHi 
MpefcTaBJleHbI B TaOsI. 2; H3 HHX BHJHO, YTO MPOLyYKTHBHOCTD JIMCTbeEB MO APy- 
CaM He OjMHaKkosa. JlucTbd HWXKHeEFO Apyca B HECKOJIbKO pa3 MeHee MpOsyK- 
THBHbI, YeM JIMCTbA BEPXHUX APYCOB. OTO OODACHAETCA, C OHO CTOPOHbI, MeCHb- 
(el JIMCTOBOH Moujaibro ucta 1l-ro u 2-ro apyca, a c ApyroH — ux oTHocH- 
TeIbHOM crapocrpro. Jlanee Mbl BAZMM, YTO NPM MOAKOPMKe JIMCTbeB HHAKHETO 
apyca OOJIbille ACCHMHJIATOB HalpaBJAeTCA B HWKHIOIO UaCTb pPacTeHHA, a MPH 
MOJKOpMKe JIMCTbeB BEPXHHX APyCOB — HX OONbie HaMpaBJAeTCH B BePXHIOIO 
dacTb pacreHus. Hampumep, y copra IipumopcKkaa 529 npn NoxKopmke ucTa 
l-ro spyca 76% accuMMAATOB HallpaBJAIOTCA BHH3, M TOMbKO 24% — BBepX; 
y copra PpwHe Bpoyne coorzercrBenHo 82 u 18%. [Ip moqKopmKe xe JucTa 
A-ToO sipyCa KOJIMYeCTBO aCCHMHJISTOB, HalpaBsAIOUIMXCA BHU3, y copTa IIpu- 
mopcKaa 529 papHo 25%, a y Mpione Bpoyne 29%; BBepx 2e COOTBETCTBEHHO 
65 u 71%. 

CpaBHUTebHO HeOOubUIOe NOCTYMIeHNe PakMOaKTMBHOTO yruepofla OT JIM- 
cTa l-ro apyca B OOKOBbIe KOpeWIKH OObACHAeTCA HaJIMUMeM BeTBeH B eFo Ta- 
3yXe H B Ma3yXe MapHbIX JIMCTbeB, Te HAMM OTMcYeHA OOMbIIaA PallMOaKTHB- 
HOCTb B JIMCTOBbIX MWwlaCTHHKaX pacTymiMx sucTbeB. Bo 2-m u 3-M y3uJlax B 3TO 
BpeMaA BeTBeli ele He ObWIO. 
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Ilcepua onptos. PacreHua sTOK CepuH OMbITOB K MOMCHTY IpoBe 
jeuua nmogkopmKu ClO, Haxoqumucbh B case uBetenuaA. [Int HauIMx lese 
y KaxkJloro copra BbIJeAOCb 10 CeMb pacTeHHit, y KOTOPbIX MOAKaPMJIMBAJIMC 
JIMCTbA pasHbIx apycos. K sTomy BpeMeHM y KayKAOrO pacTeHHA MMeJIOCh M1 
CeMb B3POCJbIX H OMHOMY pacTyueMy JIMCTY H HO MATb-WeCTb OOKOBLIX MOGeTOB 


| 


TaoOmuna 3 


AKTHBHOCTb JIMCTOBbIX IJIaCTHHOK IJaBHOTo cTe6JIA pacTeHul COH B HMIIYJIbCaxX B MHHYT 


Ha AHCK 

Nopan Copt Mpumopckas 529 Copt @®prone Bpoyne 

eee No pacreHuli 

(CHH3Sy 

BBEpx)) 4 2 3 4 5 6 7 4 2 3 4 5 6 7 
8 0 4 6 —— | 4134 545 50 13 14 26 24 389 | 290 | 327 
7 4 0 WV Ae 22 Am eSe) 19 4 44 6 13 16 | 502 
6 0 0) 11 4 les) || aXSsH/ 1 8 4 18 4 6 | 482 3 
5 2 0) 4 0 | 887 4 2 3 5 a (oe) 43 10} 
4 0 4 9 | 463 4 4 0) 16 2 6 | 514 3 10 3 | 
3 0 il |) casts} 0 5 9 0 D O | 617 0 i 12 S 
2 1 | 1448 0 0 1 13 4 6 | 167 0 2 2 9 6 
4 270 0 0 0 8 2 O | 347 4 2 2 {M4 13 2 


CoorpercrByloulve JaHHble O06 aKTHBHOCTH JIMCTOBbIX MJlaCTHHOK lpelcTas- 
JICHbI B TAO. 3; H3 HAX BHJHO, UTO B STOM ONbITe, KaK M B OMbITe I cepuu, accu-} 
MHJIATbI OT JIMCTbeB HW2KHerO APyca K BePXHHM PacCTYIWMM JIMCTbAM He MOCTY- 
NlaJIH; MocwieqHue CHaO*KasIMCb IpPOAyKTAaMH (OTOCHHTe3Sa OT JIMCTbeB BepXHere 
apyca. Hapsafy c 3THM MbI MpOH3BeIM OMpeweseHHe PaWOaKTHBHOCTH JIHCTO 
BbIX IJIaCTHHOK B MOJIOQbIX PaCTYIUX JIMCTbAX OOKOBbIX NOOeroB. OxkasaJiocb, | 
4TO OT JIHCTbeB l-ro, 2-ro u 7-ro ApycoB MpoOLyKTbI PoTOCHHTesa He MOcTyMaJy 
« OoKOoBbIM moG6eram. [locueqHve OOHIbHO CHaOKaJINCb OT MHCTbeB 3-ro — 
6-ro sApycos. 

XapakTepHo, 4TO MpOAykTamMu oTocHHTesa CHAaO*KaJIHCb IPeHMYLleCTBeH- 
HO BeTBH, KOTOPble paCHOJIOKeHbI BMasyxe Camoro JIMCTa, H BeTBH, pacmovo- 
2KeHHble OIMxKe K MOAKOpMeHHOMy sucty. [[poayKrpl corocuHTesa OT JIMCTbeR 
5-ro HW 6-ro spycoB, B Na3yXe KOTOPbIX He OblIO BeTBelH, NOcTyNaH Mpeumy- 
UL€CTBEHHO K BeTBAM, PaCMOJIO*KeCHHbIM B Ma3yxXe JIMCTbeB 3-ro HM 4-ro Apycos. 
Betsy lMapHblx JiMcTbeB u 1-ro y3ula, KaK MMeIOUIMe TO YeTLIPe-MATh B3POCJIbIX 
JIMCTbeB, OOXOAMINCh 6€3 «MOMOLIIM». 

J\anupie 0 pacipeyeieHHu palwoakTHBHOrO yruepoya B Apyrvx uacrax pa- 
CTeHHH B STOT MepHOd poctra HW pasBUTHA MpeAcTaBMeHbI B Tabs. 4. i 

JJanupie Ta61. 4 noKa3biBaior, 4TO B (pase Hayasla WBeTeHHA MbI OTMeuaJIM Te 
*Ke 3AKOHOMEPHOCTH B paciipekeeHHH MpPOAyKTOB ~oTocHHTesa B pacTeHUsX, | 
4uTO HM MpM panHux (pasax UX pasBUTHA. OT JIMCTbeB HMKHErO Apyca Gombue ac- | 
CHMHWJIATOB MOCTYMaJIO B HM2KHIOIO UaCTb PacTeHUsA, B KOPHH, a OT JIMCTbeB BepX- 
Hero apyca — B BepXHroWw YacTb pacreHun. HeoOxoumo OTMeTHTh, UTO JIMCTDA | 
l-ro apyca K S3TOMY BpeMeHH HMeIM JOBOMbHO MaJlyI0 MPOyKTMBHOCTD, Tak 
Kak B JaHHOW (base pasBUTHA JIMCTbA HWXKHETO Apyca OObMHO *KesTe!OT U OTMH- 
paror. HanOoubme mpolyKTHBHOCTbIO B 9TO BPeMA OOMALaIM MMCTbA CpesHero 
H BepXHero sApycos. 

IlpupefeHHble JaHHble MO8BOIAIOT MPHHTH K CJIeLYIOULeEMY 3aKsIOUeHHIO. 

Y pacrenuit cou HaOmofaerca TeHAeCHUMA K JIOKaIbHOMY pacmpesemeHHto 
NpOLyKTOB (pOTOCHHTesa He TOMbKO B NepHoOR OOpasoBaHux 6060s (°), HO HB PaH- 
Hue (ba3bl pasBurua pacrenua. Jlo Havana nofooOpas0BaHUus aCCHMMVJIATHI M0- 
CTyMaioT MPeHMYIMeCTBeEHHO OT JIMCTbeEB HW2KHETO Apyca B HHKHIOIO YaCTh Pa- 
CTeHHA — KOPHH H BeTBH, PacnOsO2KeHHbIe B MasyXe MapHbIX JIMCTbeB M MasyXe 
MepBoro TponYaTOrO JIMCTa, OT JIMCTbeB BepXHerO Apyca OHH MocTynatorT rviaB- 
HbIM OOPa3s0M K MOJIOQbIM PaCTYLIMM JIMCTbAM M TOUKY pocTa BepXHeli uacTH 
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Ta6mauna 4 
PaquoakTHBHOCTh pa3viHUHBIX uacTeli pacTreHuit COM B HMMy.Ibcax B MHHyTbI Ha QuCK 


NoNo pacTrenult 
Uactb pacTeHusa 
4 2 3 | 4 | 5 | 6 | 7 
Copt IIpumopckaa 529 
Taasupri cre6eab Bplllie 
| _ KOpMJlenHoro sHCTa 9 6 10 20 20 Ss) — 
Tnapubt cre6enb HHxKe 
KOpMJIeHHOrO JIMCTa 26 74 114 124 119 OT — 
TaaBypli KcpeHb 9 470 327 54 78 30 = 
Bokosple Kopeiiku 71 3t avi 49 77 6 — 
Beero 115 581 488 244 329 466 
Copt MpwHe Bpoyue 
“TI napupmi credemb spre 
| KOpMJeHHOrO wHcTa 0 7 24 68 47 96 337 
Tnapypli cre6emb HuxKe 
KOpMJICHHOrO JIMcTAa 19 31 ed 200 185 107 fal 
| Tanapubiit KopeHb 13 29 20 100 74 54 s) 
‘Bokopple KOpeliki 8 13 7 53 37 19 8 
Bcero 40 | 80 | 127 | 424 | 340 273 | 441 


TeOJIA, a OT JHCTbeB CpefHero sApyca MpokyKThl (POTOCHHTe3a HaNpaBJAIOTCA 
HM B HHKHIOIO, H B BePXHtOl0 VacTH pacTeHusn. CuleqoBaTesIbHO, MpPOAyKTbI PoTo- 
-CHHTe3a OT MeCTa HX OOPa30BaHHA HalpaBJIAIOTCA PIaBHbIM OOpa3oM B OIM«Kall- 
auee MecTO HX NMoTpeOJleHHA. 


Jlambuesoctounpili dusmuan um. B. JI. Komaposa Tlocrynuag 
Axkayemun HayK CCCP 7 X11 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


1Y.®.Beaux os, Pusuou. pact., 2,8.4(1955). *H.0.Bbeaukos, Tes. JoKu. 
‘Beecoro3uH. Kondep. 10 NpHMeHeHHto payMoakTuBHEIX H3s0ToMoB, 1957. * HU. 0. benaukor, 
JIAH, 102, Ne 4(1955). *4A.U.JIutTauueuxo, ArpoOuonorns, Ne 3 (1957). 5 A.A. 
Hpokodves, JI. 1. Kyauos, A. M. Co6omes, ®usnon. pact., 4, B. 5 (1957). 
.K. Gatinaxan, P.T. By tTeuxo, Ousnon. pacr., 4, p. 5 (1957). 
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Jloxnann Akangemuu nwaykx CCCP 
1958. Tom 119, Ni 6 


B. HW. CJIOBAKOBCKHH 


K BONPOCY O PA3JIOKEHHH HW BbILEJIAYUHBAHHH JIHNCTbBEB 
JIPEBECHbIX PACTEHHM 


(IIpedcmaeaexo axademuxom B. H. Cyxauesoim 3 I] 1958) 


BmplpaHve B TOUBY OpraHHueCKO"O BeLleCcTBa H3 Pa3JararOulMXCH JIMCTbeB} 
Meet OONbUIOe 3HAUeHHe B MOBHILICHHH MIOLOpouA mous. [louspl, comepxaue 
OpraHHyecKkoe BeMeCTBO, OGaaIOT BbICOKOM MOFIOTHTeIbHOH CMOCOOHOCTEIO. 
Sta cHOCcOOHOCTh NpOABJIAeTCH MPH HaJMYHH KOJWIONAHbIX BeLWeCTB, KOTOPbIe 
CBASbIBaIOT PACTBOPHMble MHHEePaJIbHble COM HW MpeOXpaHAIOT HX OT BBIMbI- 
BaHHA B PpyHTOBble BOsbI. OpraHuyecKoe BelleCTBO H3MeHsAeT (usHYeCKHe CBOH- 
CTBa MOUBbI H ee CTpyKTypy. OOpasyroulHecA MpH pa3JlOxweHHH Oprannyeckux 
OcTaTKOB yIrvieKHClOTa WH Jpyrue OpraHuyeckHe KUCJIOTbI NepeBOAAT TPyIHO. 
pacTBOpHMble B BOJle MHHepaJIbHble COCMHEHUA V3 MaJIONOJBH2KHBIX opi 
B TOJBH2KHBIe. 

KouiHuecTBO BbIMbIBaeMbIX H3 JIMCTbeB Pa3HbIX JPCBeECHbIX H KYCTaPHHKOBbIx 
MOpO, OpraHuyeCKHX BEMLECTB UH 30JIbHbIX 3JIEMCHTOB BeCbMa pa3JIHUHO. OHO! 
3aBUCHT He TOJIbKO OT OHONOPHYeCKHX CBOHCTB OTJCJIbHbIX JPeBeCHbIX MOPOJ, | 
HO M OT PAJa NOUBCHHO-KJIMMaTHYeCKHX YCJIOBHH. 

MouHbii co MeWWJIeHHO pa3vJiaralouleicaA sIecHOM MOACTHIKH MOUTH NoM- 
HOCTbIO 3aJ\epxKHBaeT HeSHAYHTEIbHbIe JIeTHHe aTMOCPepHble OcalKH. Takoe 
NOFIOWeHHe Baru (OCaKOB) MpenAaTcTByeT ObICTPOMY BbIMBIBaHHIO H3 NOACTUJ- 
KH MH BMbIBaHHIO B MOUBY KaK OpraHHdecKHX PpaCTBOPHMbIX BelULeCTB, TAK H MH- 
HepaJIbHbIX COJIeH, HPPaloulHX BaxKHYy!O POJIb B MMTAHHH pacTeHui. 

BbIMbIBaHHe H3 JIMCTbeB PaCTBOPHMBIX BeLLeCTB 3aBHCHT He TOJIbKO OT KO- 
JIM4eCTBa TIpPOWequHxX 4Yepes OMA OCaKOB, HO HM OT CTeMeHH pasJIOXKeHHA Ca-— 
Moro. Onajla. 

Ham uccieqopaHua M0 MHHepasiu3alluu Opranuyeckoro onaya ObilWwiM Mpo- 
BeyeHbI B Mucturyte mecopoyctsa AH YCCP ua cnetlnabHO 3al02%KeHHOM JH- 
SHMeTPHueCKOH MouLayKe m0 Metony H. H. Crenanosa ('). Pesyaprar ompira 
MO OMpeseJIeHHIO KHCJIOTHbIX CBOHCTB MH COJepXKaHHA 30JIbHOTO cocTaBa onaya 
yxKe omyO.uuKoBaH (?,*). B Hacrosmei pa6ore MbI IpHBOLMM JlaHHble M0 BBIIILe- 
Ja4MBaHHO W3 JIMCTbeB APeBeCHbIX H KYCTAPHHKOBbIX MOPO PaCTBOPHMBIX Be- 
IeCTB B 3HMHHH MepHoy u B WesIOM 3a rox. Kpome Toro, MpHBeeHb! JaHHble Jia- 
OopaTopHOro OMbiTa, B KOTOPOM OlpesemeHoO HaM4Ne aOCOMIOTHBIX NMOTepb pH 
Ppa3JIOXKeHHU JIMCTbeB HeKOTOpHIX Nopoy. W3 nomyyeHHbIX JaHHbIX BUAHO, uTO 
JIMCTbA OOJIbINMHCTBa KyCTaPHUKOB (eBponelicKoro GepeckJleTa, YepHO Oy3HHbI, 
*KeNTOH akallHH WM [p.), a TaK%Ke HEKOTOPHIX [PeBeCHBIX MOpok (cu6upcKoli 
JIMCTBEHHHULI, OObIKHOBEHHOrO cen, Oepecra, Geno akaluu, Oapxata amyp- 
CKOFO, JIMMbI) paswararoTrca CpaBHUTeMbHO Gpicrpo. Ha nporaxenun 10,5 mec. 
B lpollecce pasloxwkeHuA, WpH 436 MM ocajKOB, BbIMbIBaeTCA (OlNpelemeHo m0 
Pa3HOCTH BeCa JIMCTbeB JO HW MOCe pa3sslo%KeHHNA) aTMOCHPePHbIMH BOJamu, 6e3 
yueta aOcomorHbIx norepb, 50—60% pacTBopuMbIX BemectB (Tabu. 1). Menpime 
BCePO 3a STOT CPOK BbIMbIBae€TCA PACTBOPUMbIX BeWLeCTB H3 JHCTbeB OyKa (7,3%), 
KpacHoro Jy6a (20,5%), uepemmuaroro Ay6a u xBon cocHbl (36,5%). Kak BugKo, 
MPOWecc PasORKeHUA JIMCTbEB STUX MOPOA MpoTeKaeT MejWieHHee 10 CpaBHeHHIO 
C MOpowaMu, yKasaHHbIMH Bbillle. [losromy Mo JeCHbIM MOMOrOM 3THX NOpos 
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pson COCHBI, JIMCTbA BCeX BHNOB jtyOa uM OyKa) mousa NOKPbITa MOLI[HbIM 
oes HaKONMBINEMCA MOACTHIKH. STO ObcTosTebCTBO UMeeT BaxKHOe 3Haue- 
HHe B HHTCHCHBHOCTH Mpolecca Kpyroo 
oe tere pol PyrooOopota MUTAaTeIbHbIX BeLLeCTB U Bularo- 
p 4BbI MOM yKasaHHbIMH Mopojamu. 
BbiMbiIBanHe OpranHyecKuX BeWLeCTB H 3O0JIbHBIX 3JIEMEHTOB H3 JIMCTbeB TAK2Ke 
HM€€T MCCTO M B OCeHHe-3HMHe-BeCeHHH Nepuol. Sto uccmeqoBanne TIpOBeleHo 
B OlIbITe, 3al0*KeHHOM B 1948 fr, 


, 


Ta6Omuna 1 


BpmleaunBaHe W3 JHCTBeEB H XBOH APEBECHBIX MOPOM PacCTBOPHMbIX BellecTB 
(B MpoleHTax) 


| 3a 10,5 mec. 1949—1950 rr. mpH 436 mm 3a OCeHHe-3HMHe-BeceHHua nepvon 1948—- 
| OCa\KOB (ONBIT B JIM3HMeTpax) 1949 rr. mpu 413 mm ocagqKos 
; SL CE iene 
_ Bepecxser esponeticxuit 66,4 |Bysuna yepuaa 10,6 
By3uHa yvepnaa 64,4 |Bepeckner 6opomapuaTbtit 6,7 
Akallual 2Kestaa 62,6 |lpa6 6,3 
BepeckseT Gopomapuarsiit 09,9 |Kaen cepe6pucrnrii 6,0 
Bepect 09,4 |Akxanua xeuTas 5,8 
JIuctBennuna 59,6 |Bepect 5,1 
SlceHb OObIKHOBeHHbIIT 50,0 |Aceub oO6BIKHOBeHHBIE Ao 
Bapxat amypcxuili 01,8 |Onpxa uepnas 4,7 
Visa 6enaa 50,9 |Bepeckner esponelficxult 4,5 
Jluna 49,6 |Sceub 3enenprit 4,3 
Kaen cepe6pucrtaiii 49,5 |Usa 6enasa 4,3 
Axauna Oeaa 49,2 |Opex rpeukuit 3,9 
Opex rpeukuti 46,2 |Axauua Oenaa Das 
Knen nouesoit 45,9 |Knen ocrponuctHht 2,9 
Bepesa 45,6 |Cxymnua 2,7 
Tpa6 44,2 |Bapxar amypcKuit 2,6 
- Ocoxopp 42,7 |Pnequuna 2,6 
| Kaen ocrpomuctait 42,5 |Knen nomesoit at 
— Cxymnua 42,3 |Ocuna 2,3 
Jlemuua 40,8 |Jluna 2,1 
Oupxa uepHaa 40,2 |JIlucrpennuna th 
FAceub 3eJIeHbIH 38,7 |Bepesa Hes T/ 
Cocua O6ObIKHOBeHHaA 36,5 | Jlemuua 1,5 
ly6 vepemuatTEit (nosqHaa op- Ily6 uepewiuatTp (panuaa dopa) | 8 
Ma) 36,4 
Bepeka 1,0 
Zly6 uepemuatei (panHaa hopma)| 36,2 |Cocua o6pikHoBeHHasa 0,8 
Bepexa 35,9 |Jly6 xpacupriz 0,8 
Ocnua 32,9 |Byx 0,8 
Tequuua 31,2 |Tly6 uepemuartrit (no3qHAaa dop- 
Jly6 xpacupiit 20,5 Ma) 0,7 
Byk (go 
Cmecu Cmecu ee 
Tiy6 uepemuatnt (nosqHuaa pop- Acenb + JMCTBeHHMMA 1,4 
Ma) + sIMcTBeHHALa 42,1 |[ly6 (nosqHas) -- Acenb 
Tly6 uepeuryarpiii + acenb OOpIK- Ay6 (nosqHaa) + jMcTBeHHMua 2,4 
HOBeHHBIH 45,2 |Ily6 (no3qHA9) + sceHb 4- JIMCT- 
SiceHb OObIKHOBCHHBI + JIMCTBEH- BeHHHIa 
Hua CHOMpcKaa 06,0 
Jly6 uepemuartprit + sicenb OObIK- 
HOBCHHBIM + JIMCTBeEHHHLA CH- 
OupcKaA 48,7 


To qanHpim tab. 1 (3a nepvox c HOAGps no MapT 4 mpH 113 MM ocazKoB),. 

13 PaswlaraloulHXCA JIMCTbeB YepHOH Sy3suHb!, OopofaByaroro Gepeckseta, rpaba, 
epeOpucToro KsleHa, %KeTOH akallun uM Oepecta BbINeMOUNOCh (ompesencHo 
3 (busIbTpaTax) cyxXHX pacTBOpHMbIX BemjecTB or 5 no 11%. HesHaunrespHoe 
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dor 0,8 no 1,0%) BbmmetauMBaHHe CyXHX BellecTB HaOMOfalocb B JIMCThAN 
OObIKHOBeHHOI COCHbI, KpacHoro jlyOa, OyKa, OepeKH U yepemmaToro ny6a. Tay 
KUM 00pa30M, JIMCTbA KYCTaPHHKOBbIX MOpOA WH HEKOTOPOH YacTH [peBeCcHbLy 
Ooulee HHTCHCHBHO pa3JiaraloTrcaA He TOJIbKO B MepHO TeMNOrO BpeMeHH, HO F 
Ha XOOe, a MOITOMY KOJIHMYECTBO BbIMbIBACMbIX H3 HHX PaCTBOPHMBIX BellleCTE 
Bcera OObUIe MO CpaBHeHMIO C OCTAJIbHDIMM MOpotaMh. 

Uro Kacaerca CMeCceli JIMCTbeB NOPO, TO CKOPOCTb HX pasJIO*KeHHA H KOI: 
YeCTBO BbIMbIBaCMbIX OPraHHYeCKHX MH 3O0JIbHbIX BeMLeCTB 34HHMaeT CpeHee Mez 
cro. []pu6aBjeHve K IMCTbAM YepemuaToro AyOa ONaa JIMCTBeEHHUUbI WIM Ces 
MOBbIMaeT CKOPOCTh pa3soxeHUuA. [losromy cyIOM MOACTHMKUH NOM MOOrTOM ee 
43 TPYAHO pasJaralouluxcA MOpPO B CMeLIAHHbIX HacaxkKleHHAX BCerya MeHBIIG} 
ueM B UHCTHIX HacaxkleHHAx. 

Hapsagy c onmbIroM JM3HMeTpHUeCKHM, B KOTOPOM IIPOXOAMIO passOKeHUg 
VW BDILeIauHBaHHe JIMCTbeB B CCTCCTBEHHDIX YCJIOBUAX, Obl MOCTABJIeH Hi J1a604 
PaTOpHbIii OMbIT C JIMCThAMH HanOOsee XapakTePHHIX MO BbILeaIHBaHHIO 10>) 
pon. IIpu stom MbI HaOsoasiH JOCTaTOUHO HHTeCHCHBHOE Pa3sJIOXKeHHe JIMCTbEB 
uepHOW Oy3HHbI, KOTOpble yxKe Ha 5 JleHb NOTePAJIH YETKOCTh CBOHX ouepranniit. 
Ha 15 jeu u3 HUX OOpasOBasach CMVIOMIHaA MOHOMHTHAA Macca, a Ha 29 JeHH 
OHH ObIJIM CIIOUIb MOKPbITH! TpHOHbIM MHUeIHeM pasHbIX BHOB, H OCTAaTKH M3- 
aba pe3KHH HeMPHATHHIN 3alax pa3sJiaraiouluxcA OeKOB. Bofa mIOXO Mpo-+ 
CauHBallaCb CKBO3b Oa, H PuMbTpaTbl vepes 30 WHeli OT Havasa OMbITa U3Me+ 
HHJIM OKpacKy OT TeMHO- lO cBeTJIO-KOpHuHeBOH. Meee HHTeHCHBHOe pa3Jiox*Ke+ 
Hue HaGwOfalocb B OMaye eBponelickoro SepeckuieTa. B KOHMe OMbITa Ha OCTAaT+ 
KaX JIMCTbeB, KOTOPble IpelcTaBAIH COGOH Tak»xKe OectbopMeHHyto maccy, a 


JIOHHAMH TOABYJIHCb rpnoni, HO MacCCa JIMCTbEB ele Oblwia JOCTaTOUHO nopucTou 
HW BOa pu YBJIa2KH eH HU MpOcauWBaJlaCb CKBO3b HHX. OybTpaTbl Ob OKpé 
IUIeHbI B CBeTJIO- KOpHUHeBbIM IBeT. 

Ta6Onmuna 2 


BpnuesaunBanne H3 JIMCTbeB ApeBeCHbIX NOPOA pacTBOpHMBIX B Ja6OpaTOpHOM oOTIbITe 
(B rpammax Ha 100 r aOcomoTHO Cyxux JIMCTbeB) 


B dusbtTpatax 
B octatKkax| Bcero B 
. JIHCTbeB octaTKax | A6comotT- 
beeen 6 nene | 40 news | 24,8PeMA | mocne Bit | “TTT asie noveps 
OnbiITa OnbITa Tax 
Jly6 uepemyartnili 3,18 4,47 7,65 65,70 jo 26,65 
Jly6 Kpacubiit 2,64 221 4,88 85,58 90,46 9,54 
Byk 1,96 Dee 4,19 85,71 89,90 10,10 
Tpa6 10,59 Ml os 1,88 By Ue. 79,66 20,34 
Bepeckier epponelcKkult 8,14 0,65 (NB 1S) 43,02 56,81 43,19 
By3unHa vepnaa 13,82 4,92 18,74 44,76 63,49 36,51 
Haumeupiaa HMHTCHCHBHOCTbh Pa3JIOMeHHNA Cilajla Hao alacb y ocTaJIb4 
HbIX YeTbIPeX MOpo (Ta6. 2), ocoOeHHO y OyKa UM KpacHoro Ay6a. JLo Konwal 
‘OlbITa JIMCTbA COXpaHHJIM CBOIO (bopMy; y rpaOa u uepeluaroro Ay6a MCT 


MOKPblWIHCb WieceHbio. PUAbTpaTbl MpHOOpesH B KOHIe OMbITa OOee HHTCHCHB- 
HYIO OKpaCKy: HX IWBeT H3MCHHJICA OT CBeTJIO- JO TeMHO-KOPHUHEBOrO. VIpHBay 


M3 JIMCTbeB He OJMHAKOBAa WIA BCeX MOPOM, KaK 9TO HaOOalOcb HW B Mpesbily+ 
WLHX OMbITax. Y Oy3HHbI eee OHa OUCHb BeIMKa B HavaJle W pesKO yMeH gy 


BbIMbIBalOTCA MOUTH paBHomepHo Ha IIpOTH2»KeHHH BCero BPeMeHH nocren eae 

IIpu BbinewaunBaHHM 3 JIMCTbeB PaCTBOPHMBIX BeLecTB HaGsIOMaoTCA aG-| 
COJMOTHbIe NOTepH, KOTOPbIe y KyCTaPHHKOB MOUTH BABOe BHIIIIe, eM y YepeL-| 
uaToro JtyOa uM rpaOa, M B TpH-YeTbIPe pasa BBbIllIe, YeM y 6yKa HM KpacHorol 
yOa. OTH MOTepH MOKHO OTHECTH 3a CueT o6 pasoBanus JIeTYYHX MpOLyKTOBE 
pa31Ox*KeCHHA — BOJbl, YIICKHCJIOTbI, aMMMakKa UH Jp. 
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MejjieHHoe pa3soxeHHe MOACTHKH HeOMarONpHATHO CKa3biBaeTCA Ha PHI 
POJOrHYeCKOM peyKHMe HM Ha KpyrooOopore MUTATeJIbHbIX BeLIeCTB B MOUBe NO 
mooroM Jieca. [losromy B WeaAX MOBbILIeEHHA MHTCHCHBHOCTH MMHepaH3alluHn 
onawa MW yIyuWIeHHA BarocHaOxKeHHA MOUBbl HEOOXOAMMO TIPHMeHATb BO MHO- 
TUX Cy4aAX JONMOJIHUTeIbHbIe JIeCOXO38AHCTBeHHbIe HW arpoTeXHWyecKue Mepo- 
NpuaTus. 

IIpu cosqaHuu KyJbTyp WemecooOpasHo MpakTHKOBaTb CMeWIeHHe HOpon, 
Ola KOTOPHIX pasJlaraeTcA C PasHOl CKOPOCTbIO, HO Mp 3TOM CuIeLyer YUUTHI- 
BaTb JIeCOPaCTHTeIbHble YCJIOBHA. OHOBpeMeHHO culeflyeT 3aCeIATh JIeCHbIe 
KYyJIbTYPbl OMpeeseHHbIMH TpynmamMu MmesodayHbl (*), KOTOPpad 3HadHTeJbHO 
YCKOpseT TIpOlecchl MHHePa/IH3alHH NOACTHIKH UW pa3spbixXiseT MouBy. 

Bo3MoxHO Takxke, YTO GaPOMpHATHO Ha XKU3HM JIeca CKaxKeTCA BHeCeHHe 
HeOOJIbUIHX 08 CeIHTPbI B WeAX MOKOPMKH MUKPOOPranH3MOB HM CaMHX [{pe- 
BeCHbIX pacTeHHH. 


OrjleaeHHe XHMHYCCKHX HM PeOsOrHYecKHX HayK Ilocrynuato 
Axkafemun Hayk YCCP % IOL Mey 


LHTHPOBAHHAS JIUTEPATYPA 


) 1H. H.Crenauos, B samury seca, 2, 7 (1937); Ha JlecokyJIbTypHOM (ppouxte, 5—6 
(1932). (li.WG. ShonpeGua x, Ay I. 3 p awkespcbkui, B. I. Cnopixoseb 
I ut, IIpau. Incr. micisy. AH YPCP, 3, 104 (1959). SB ile CaopikopcbKu ii, Jlonos. 
AH YPCP, Ne 3, 293 (1957). * A.W. 3pamxescecxku li, Coopx. MaccusHoe mecopaspeqenue 
‘H BbIpallHBaHHe Mocagouxoro MatepHaa, May. AH YCCP, 1952; I[pau. Tact. sicipn. AH 
YPCP, 3 (1952); Copem. no mecH. MouBoBeyx. MpH Wucr. meca AH YCCP, Kues, 1956. 


Jloxxzannp AxKkagemun nayk CCCP 
1958. Tom 119, Ne 6 


PU3HOJOLHA PACTEHHH| 


H. J. THMALUOB 


BJIAHHHE MAKPOIJIEMEHTOB MEK HW KOBAJIBTA 
HA COJEP)KAHHE HYKJIEHHOBbIX KHCJIOT | 
B JIMCTbAX KAPTO®EJI A 


(ITpedcmaeaexo axademukom A. JI. Kypcanosoim 20 XII 1957) 


B HacTosimee BpeMA UMeeTCA OOMIMpHaA WIMTepatTypa, Kacalonjasicsd BIMAHUA} 
MHKPO3JIEMCHTOB Ha Te WH Apyrve CTOPOHbI XKU3HEMeATeEIbHOCTH pacTeHHi. | 
Ycranoseno (1~°), uro HefocTaTOK MeAM B paCTeHHAX, MpouspacTaroulux Ha 
MouBax, OeAHBIX MebIO, IIPHBOLUT K CHWKeHMIO ypoxan wu ycToHuMBOcTH kK; 
Pa3IMUHbIM 3a00leBaHHAM BCJIeACTBHe HapywieHHA pAa usnouorMuecKHx 
mpoleccoB B OpraHH3me. 

Tloxasano (*—°) rakxe 61laroTBOpHoe BJIMAHHe€ MHKPOSJIeEMeHTa KOOaJIbTA, 
BHOCHMOFO KaK KOPHEBbIM, TaK HM H€KOPHEBBIM IyTeM, Ha BeJIHMUMHY HW KavecTBO 
ypoxaxi pacrenuit. Hecmorpa Ha JOBOJbHO NOLpoOHOe H3yYeHNe BIMAHHA MH 
KPO3JIEMCHTOB Ha paCTeHHA, HX POJlb B PUBSHONOrMYeCKHX HM OMOXHMHUECKH® | 
mpoleccaX OpraHH3MOB pacCKpbiTa JlaleKO ee He OcTaTOUHO. 

Hamu u3yuaocb JeHCTBHe MHKPOSJIEMeHTOB Ha COJepxKaHhe HYKJICMHOBbIX 
KHCJIOT, BOCCTAHOBJICHHOrO TvIOTaTHOHA HM AKTHBHOCTb KaTaJla3bl B JIMCTbAX 
KapTodea copra CraxaHoBCcKHi. OnbiTHble paCTeHHA BbIpalMBasIMCb Ha yua- 
cTKe YkKpaWHCKOrO HaYy4HO-HCCeLOBaTeJIbCKOrO WHCTHTYTa pacTeHHeBol 
CTBa, CeJIEKILHH HW reHeTHKH (r. XapbKos). B kayecTBe MHKpoyoOpennii Ha tboHe 
mpefanocayounoro BHeceHuaA NPK ucnoup30Banmucb 0,001 M pacrnop CuSO, w 
0,0001 M pacrsop CoSO,, KoTopbiIMH NATHKPaTHO OMPbICKMBaJINCb pacTeHHs}) 
B TeveHHe BereTallMH W3 pacueta 40 Mi Ha OHO pacteHHe. Kontposbuble pacre-; 
HHA OMNPbICKHBAJIHCh JMCTHJIJIMpOBaHHOHK BOON. 

Kpome Toro, Mbl H3y4aJIH H3MeHeCHHA B COJep2xKaHHH HYKJICMHOBbIX KHCJIOT’ 
B JIMCTbAX KapTodeJIA, OTA eJICEHHbIX OT PaCTeHHA, B KOTOPble BBOAMJIMCh Te Ke 
JO3bI MHUKPOIJIEMCHTOB MeTOOM <«IaBalollHX JIMCTbeB» (0 Tlanmagquny). Tlo-- 


} 
i 


TaOauna 1 


Buusanve HekopHeBol OOpa6orKu KapTodesia KOOAIbTOM MH MefbIO Ha Ccofep2KaHue 
HYKJICHHOBBIX KHCJIOT B JIMCTbAX (NO docdopy —B mr P,O; na 1 r cyx. BemecTBa) 


O6pa6oTKa KO6asbTOM O6pa6oTKa mMeybIO 
6 HK sp %x HK sp % 
conepx. | PHK | MHK |o6uy. conepx. P] COR’ | pr | HK locu, corte 
HYKJI, KHCJI. HYKJI. KHCJI. 
Onpit SOO mae 0,64 15,9 Piceera 2,34 0,49 17,4 
Koutpoub SON eons 0,07 Dag PhO) 2,00 0,40 14,8 
Onpit 4,20 3,40 1,10 PAG 72 SO 2,40 0,70 22,6 
KoutTpoub 3,76 |, 3,80) 0,46 12,3 3,00 2,36 0,64 PANS os 
Onpit 2,69 de98 0,76 28,3 2,63 2,20 0,43 16,3 
Kourpoutb 2,48 | 1,86] 0,62 25,0 2,50 | 1.45 | 0.35 14,0 
Onpit W516 teao Dealt idl Phe ile! 2,01 0,72 26,8 
Kourpoms 1,30 | 1,26] 0,04 34 2,66 | 2549 | 0247 17,7 
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} Cle HalMTbIBaHHA PaCTBOPaMH MHKPO3JIeMeHTOB B TeyeHHe 20 MHH. JIHCTbA 06- 
MbIBaJIMCb OMAMCTHNATOM C MOBepXHOCTH NoxcyumBanuch u 3 WHA BbIJep2KH- 
} BaJIMCb BO BJlaxKHOM KaMepe Ha pacrBope Kuona. 

BpileleHve HYKe€MHOBbIX KHCJIOT H3 CYXOFO BeLLeCTBa JIHCTBEB IIpOu3BO]H- 
geLOcb 10 BUAOHSMeHeHHOMY MeToxy IImuyra u Tanray3epa (7). Onpesenenue cpoc- 
opa HYKJeHHOBLIX KHCIOT MpousBosum0ch no @ucKe — Cy66apoy. SH- 
‘TWHOTATHOH B JIMCThAX OMpeeMAICA MO BUAOM3MeHeHHOMy MeToxy ByazBopya 
ju Dpu (°), Karana3a — no Baxy u Onapuny. Ha nporsxkenuu Bcero mepnoga 


TaOmuna 2 


Buansanne KoOaIbTa Ha H3MeHeHHe B COAepKaHHU HYKJICHHOBbIX KHCJIOT B JIMCTb- 
AX KapTodeia, OTAeeHHBIX OT pacTeHua (no pochbopy —B mr P.O; ua ir 
cyX. BelljecTBa) 


Ones HK Bp % Kk 
ce: ‘ao 
coment PHK THK Mone Paice 

KHCJ. 
VicxogqHoe cofepkanne 3,64 Pa gl 0,93 | 20,4 
HanutprBanue HO + Co mented 1 teu 0,90 35,8 
Hanutpranne H,O (koutpou) 2,66 2, Oke 0,38 UAT: 
Vicxoyquoe cojlep»xanne 2,30 1,44 0,88 38,2 
HanutTpiBanHe HO + Co 1,96 1,18 0,78 39,6 
HanutpiBanHe HO (Koatponb) ioe, 1,69 0,23 Hal) 
Hanutpipanve H,O + Co 1,56 Als 0,46 29,4 
Hanutpipanve H,O (kouTpo.b) te 1,00 0829 (NS) 4 


BereTalu aHaJIH3HpOBaJIMCb MOVJIOMble JIMCTbA — BTOPOM JIMCT OT BepXYIIKH. 
Cpequad mpo6a cocTaBisaacb u3 25—30 pacTeHni. 
M3 WaHHplx Ta61. 1 BUAHO,YTO NOX BIMAHMeM KOOaIbTA B JIMCTbAX KapTodeA 
110 CPaBHeHHIO C KOHTPOJIeM BO3pacTaeT OOIee CORepxaHHe chochopa Hykuen- 
HOBBIX KHCJIOT, a TaK7Ke YBeJIMUH- 
Ta6muna 3 
- BaeTCA cosepxaHHedocdopa THK. 
JlelictBue MeZH Ha COflepxKaHve Bananve nexopnesok o6pa6orKu Kaptrodbena Ko- 
HYKJICHHOBbIX KHCJIOT B JIMCTbAX OaIbTOM HW MefbiO Ha COfepxanue SH-rmotaTHoHa 
‘cTBHem (8 Mr Ha 1 Tr CbIp. BelllecTBa) H AKTHBHOCTb KaTa- 
KapTogeA CXOMHO C MevcT asp (B Ma 0,1 VN KMnOqg na 11 cyx. BemlecTBa) 
KoOaJIbTAa. B JIMCTbAX (basa KsyOHeoOpasoBanns) 
B tra6a. 2 mpefcraBeHbl 1aH- 


Hble, MOKa3biBalouWe BJIMNAHHE Ha- 


MUTbIBAHHA OTeJIeHHBIX OT pacte- Obpetotkanotaub=|  “OgpadoTka MemBio 
HHA JIMCTbeB PaCTBOPOM KOOaJIb- 
ese ea ee ree ac 
HHeM B TeyeHHe Tpex MHEH BO ruotaTuo-| Kata- | ruoTaTHO-| KaTavla3bl 
BlaxKHOH KaMepe Ha H3MeHeHHe na maeel He 
Cojlep2KaHUA HY KJICHHOBBIX KHCJIOT. z= 
OmnpejlesaIOoch TakxKe coflepxKaHue Onpit OVA 148 0,2735 OR 
HYKJI@HHOBBIX KUCJIOT B JMCTbAX Kontponp) 0,4115 | 119 | 0,2416 | 129,0 
cpa3y »%e mociie WX OTfeeHHA Onnit 0,4764° |.264 10,4115 | 105,38 
OT pacTeHus (HcxoqHOe cofepxa- Kontporb 0,4519 | 248 | 0,0807 | 184,3 
Hie). Onpit 0/1775 | AGO a0 S752" 433.5 
[lo mannpim Ta6. 2 BuaHO, uTo }§=Koutponp] 0,1049 | 157 | 0,3389 98,4 
B JIMCTbAX KapToesA, OTACCHHbIX  Ontit 0,2035 | 213 | 0,4519 98,5 
0,1940 185 0,1210 AAS) es) 


OT pacTeHHA 4H BbIep2KHBaeMbIxX KouTpouib 


BO BJaKHOH KaMepe TPH AHA, 
yMeHbulaeTcA OOmlee KOMMUECTBO HYKJCMHOBbIX KHCJIOT BCJIEACTBME UX pacnafla. 


Ko6OasibT Ke HECKOMbKO 3aepxKuBaeT pactial HYKJICMHOBbIX KUCJIOT HM CMOCco6- 

cTByeT Govlee BbICOKOMY cosepxanhio JIHK. 
Tlanupie Ta61. 3 noKa3piBaror, 4¥TO MOAKopmKa pacreHul 0,0001 M pacrso- 
pom CoSOQ, oxka3piBaer MomoxkuTenbHoe elicrBue Ha CofepxKanHe SH-ruioTaTHona 
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HM Ha AKTHBHOCTb KaTaJla3bI B JMCTbAX, Torga Kak 0,001 M pacrsop CuSO, 
ABJIACTCA OMTHMAJIbHBIM JIA AKTHBHPOBaHHA TuiOTaTHOHa MM YrHeTalouldM B 
OTHOMeHHH KaTaJla3bl. 

CyMMupys! JaHHble HalIHX OMbITOB, MOXKHO CleaTb OOulee 3akIOUeHHe, YTO 
HeKopHeBas OOpadorKa KapTodeiA KOOAIbTOM H MeAbIO OKA3bIBAeT MOJOMKUTEMb~ 
Hoe JlelicTBHe Ha COMepXaHue HYKJICMHOBbIX KHCJIOT B JIMCThAX. OTO yKa3biBaeT | 
Ha TO, YTO MOLKOpMKa KapTodesma CoSO, u CuSOs akTuBupyer CHHTeTHYeCKHE | 
Mpolleccbl, MpoTeKatoujHe B pacTeHHH, B pe3syJIbTaTe YeroO MH MpPOMCXOMHT yBeJIH- 
ueHHe ypoxaa pacrenuit. B HawimMx ompirax oGpaGorka pacrennit Kaptodena 
KOOAJIbTOM Jlasia MOBbILWeHHe ypoxasn KTyOHel Ha 15% B pacueTe Ha OJHH KYCT,, 
a oOpa6orka mefbio — Ha 10%. 


HayHo-vcceqoBaTebCKHH HHCTHTYT OMOJIOrHH Iloctynuao 
XapbKOBCKOTO TocyapCTBeHHOrO YHHBepcHTera 26 I 1957 
um. A. M. Toppxkoro 


HWHTHPOBAHHASA JIMTEPATYPA 


1H.C.Apxaunreabecxkaas, Coopx. MukpodmemeHTh! B %KH3HH pacTeHHii H XKH- | 
BOTHBIX, M3y. AH CCCP, 1952. 2 A.C. OkKaHeHK 0, TaM xe. 3M. M.OKyHU os, jf 
tam xe. 40. K. Lo6ponaw6cKkui, JAH, 106, Ne 4 (1956). 5II. H. Kopma- 
K 0B, COopH. 3a BBICOKHIi ypoxali 3epHoBHIX KyIbTyp, Boponex, 1955. ° O. K. Kea po s- 
3uxmMmau, CoopH. I[pumenenue u30ToONoB B TeXHHKe, OHOMOTHH HM CebCKOM XosslictBe, 34. 
AH CCCP, 1955. *7A.H.Benosepckua, H.W. WI pocxypskos. Ipaxtuyeckoe 
pykopoxcTso no 6uoxumun pactenult, M., 1951. ® B. W. Crporauos, CoOopy. nayuH. 
paOoT kKoMcoMoubles-6uosoros, M3y. AH CCCP, 1940. 


Aornags Akayemunu nayx CCCP 
1958. Tom 119, Ne 6 


SOOJIOLH ff 


H. B. BOHJJAPEHKO un KYAH XAH-IOAHb 


OCOBEHHOCTH BOSHHKHOBEHHSA JMANAY3bI Y PA3JINUHbIX 
PEOrPA®HYECKHX NONYIAWHH NAYTHHHOTO KJIELWA 


(IIpedcmaeaeno axademukom E. H. [laeaoecxum 8 II 1958) 


OHO 3 XapakTepHbIX OcOOeHHOCTeH TOMMYHOrO WHKIa OObIKHOBeHHOrO: 
ayTHHHOrO kJlewuka (Tetranychus urticae Koch) B ymMepeHHbix u ceBepHbix 
MMpoTax ABJIAeTCA OCCHHAA JManay3a. B oriMune OT 3eeCHOBaTO-CepbIX CaMOK 
Me€THUX MOKOJeHHH Wuanay3supyioulne CaMKH MpHoOperatoT OpaHxkeBo-Kpacuy1o 
Kpacky Tella WH XapakTepusyioTcA pxAOM @usMomorMyecKUX OCOOeHHOCTEl, 
JalTHpOBaHHbIX K MepexKXHBaHHiO BHa B MepHO CypOBbIX yCJIOBHi SHMOBKH. 
pH STOM JMalaysupyioulMe CaMKH OObIMHO NOABJIAIOTCA 3ayomro Jo HacTyn- 
eCHHA HeOaronpHATHbIX ycOBHH. M3pecTHo, uro B ycmoBuax JleHuHrpaycKori 
Ou. peliaioulyiO POJIb B NOABJICHHH 3HMYIOUIMX CaMOK HIpaeT YKOPOUueHHbIti 
CBeTOBOH eHb (*); HeKOTOPOe BIHMAHHE Ha Avalay3y MOXKeT OKAa3bIBaTh TakKxKe 
Temlepatypa, a HHOrfa WH KayecTBO num (*). 

SHaveHHe IIPHUHH, BbISbIBAaIOWHX MOABJIeHHe H OKOHYaHve JManay3bl, a 
ak7Ke OCOOeHHOCTeH ee NMPOTeKaHHA B TeX WJM MHBIX reorpaduyeckux wupoTax 
AMeeT He TOJIbKO TeOpeTHYeCKOe, HO HW MpakTHYeCKOe 3HaveHHe, B YACTHOCTH IpH 
COCTaBJICEHHH TIpOrHO30B pa3MHOXKeHUA KJlella, IPH WIaHUpOBaHuu Meporpus- 
THU m0 3auluTe pacTeHui uv. 0. Mexpy Tem, B YCJIOBHAX XJIONKOBBIX PalOHOB, 
Tle yKasaHHbili BpeuTeb UMeeT OCOOeHHO OoMbIMOe SKOHOMUYECKOe 3HayeHHe, 
3TOMY BOIpocy WO CHxX Nop He yeNAeTCA MocTaTOUHOrO BHUMAaHHA, a HEKOTOPbIe 
aBTOPbl BOOOWIe OTPHaloT HasIMuve KaKOH-MOO CBASH MexKy JWIMHOH WHA u 
MOABJeCHHeEM Manay3upyroulux camok (8). [losromy mb NocTaBulH 3afayy mpo- 
CJICIHTb BIMAHWe yYKOPOYeHHOrO JHA HU TeMMepaTypbl Ha NOABMeHve WHanaysbl 
y CaMOoK ayTHHHOrO KJlewla B pa3IHYHbIX reorpadwyeckux mMpoTax. Hacros- 
mee HCCeqOBaHHe BbINOJHeHO Ha Kadefpe oOme 2HTOMONOrHuM JleHHHrpal- 
CKOFO CeJIbCKOXO3AMCTBEHHOFO MHCTHTYTA, M aBTOPbI MPH3HaTeJIbHbI 3aBellylo- 
memy Kadexpou u1.-kopp. AH CCCP I. A. Bet-Buenxo 3a untepec u copeli- 
cTBHe B paOoTe. OKCHepHMeHTaJIbHaA ee YACTb BHINOHeHa KyaH Xali-roanem 
og, pykopoycrBsom H. B. Bonfapeuko. 

Marepuas ua ucceqopanul Oni coOpan us tensmum rr. TlymKuna 
(59°44’ c. m., JlequurpagcKas 00/1), CraHHIpl Kppmmckon (44°53’ c. m., Kpacno- 
jlapcKuli Kpali), a Takxe nowyyeH u3 TOusucu (41°43 c. m.) or lr. ®. Pekka 
u u3 Taukenta (41°20’ c. m.) or ®. M. Ycnencxoro. B cBa3v c He3HauNTesbHOM 
pasHullel B uMpotTe MecrHocTu Mexyy r. TymxKuupim ur. Jlenwurpagom (0°12’), 
a Takxe cr. Kppimcxoli ur. Kpacnogflapom (0°10’) mb B LasbHeliem Oyzem yc- 
JIOBHO Ha3bIBaTb STU MOMYAUHH JeHMHTpaycKoH u KpacHofapcKon. Ilomyuen- 
HbIii MaTepHadl pasMHOxKaJICA B TelWIMWe Ha XonYaTHUKe copta OJI-1, Koro- 
ppii B NOCMeLyOUeM CIYKU MMe Win KenseH. 

Ha xkaxKloe pacreHue B Bospacte 4—5 sucTbeB OTCa%KUBaOCh 10 50 caMoK 
Klellla COOTBeTCTBYyIOUMeH Nonysauun. Uepes cyTKM OHM yAaAMCh, WH OTJIO- 
*KeHHbIe sila Cy2KHMM UCXOLHBIM MaTepHasiom onpira. Kak TObKO M3 AHIL 
BLIVMIAHCh JIMUMHKM, paCTeHHA MOMeILaIHCb B TePMOCTATHbIe KaMePbI C CO- 
OTBeETCTBYIONMM (poTomepHoyom. Temnepatypa B KaMepax peryJIMpoRaviach 
apromaTuuecku (c KomeOaHuamu -+0,3°). OcBemjenue Kamep (3—4 JomuHec- 


IleHTHbIe JIammbl Tuma BC-20) Bkwrouaslocb B COOTBeETCTBHH C BapHaHTaMH OTIbI- 
ta. Bce BapHaHTbl CTaBHJIHCb B TpeX MOBTOPHOCTAX. OOulee YHCJIO CAMOK B KarK- 
JIOM BapHaHTe CocTaBAIO B CpeqHem 200 ocoGeli (He HuxKe 68). 

Jlia MpoBepkH MpHHaexKHOCTH MOyYeHHOrO MaTepHala K OJHOMY H TOMY 
*Ke BUY MpOW3BOAMOCb CKpellMBaHHe CaMILOB H3 OMHOH TreorpadMyecKo MO0- 
IYIALMM C CaMKaMH [pyro nmonysauHH Hu HacOopor. B pesyJbTaTe BO BCex 
cly¥anX ObWIM MOJIYYeHbI He TOKO CaMUbIl, HO M CaMKH, HOPMaJIbHO OTKJaJbI-| 
BaBline AMMA. 


7 aout aed 


Tloapnenue 2Manay3HpyloulMx CaMOK (B MpoweHTax) y pasJIMYHbIX reorpadwyeckHX NoNnyAWHA 
MayTHHHOrTO KJlella B yCJIOBHAX YKOpOYeHHOrO AHA NOCTOAHHOM Temnepatypb! (20°) 


Unco "acoOB CBeTa B CyTKH 
HaumenoBaHue 
nony 1AWHH 


Jlenuurpagckxaa | 40,2 0 
KpacuojlapcKan 2,8 100 SMa | Bae 0) 0) 
1,0 ONT IF 8554) 2150 0 0 0 0 
159 0 


91,3 | 85,1 | 82,6] 44,6 0 


T6nmuccKaa 
TalikeHTcKaa 


B I cepuu onbiros Kuen pa3IMUHbIX reorpaduyecKkHX NONyJIAWHH MOABep- 
TasIdCb BOSJeHCTBHIO JHA Pa3JIMYHOH MpOMOJKUTeJIbHOCTH B YCJIOBHAX MOCTO- 
AHHOM Temnepatypbl (20°). IIpH stom oKkasasocb (Ta6. 1), To NO BMAHHeM 
cooTBercTBylollero cboTonepHosla y BCeX NOMyIAWMH yalocb NOyYHTb Ananay- 
3HPyIOUMX CaMOK. OHaKO, KaK HM CJleMOBaJIO O*KUaTb, KPHTHYNeCKaA JWMHAa 
JHA, IPH KOTOPOH MpOuCcXOANT pesKoe H3MeHeHHe B CTOPOHY Oe3qvanay3Horo 
Ppa3BHTHA CaMOK, JOCTaTOUHO YeTKO pa3/IMYaeTCA B 3aBHCHMOCTH OT LIMPOTbl | 
MeCTHOCTH, re OOHTaIa JaHHad Nonyaawua. Tak, OnbiTbl! NOLTBepAMIH, 4TO 
KpHTMyeCKHH CoTOMepHok MIA JICHHHrpasckoH MonyAwHn npu6mMxaerca 
K 17 ac. (°): y KpacHogapcKol OH JIexKUT NpHMepHO Mexyy 11 u 12 uac. Creno- 
BaTeJIbHO, IPH H3MCHECHHM WIAMPOTb! MeCTHOCTH C CeBepa Ha tor Ha 15° (JlenuH- 
rpaq — Kpacnoyap) KpuTuueckui cboronepHoy y COOTBeTCTBYIOMIUX NONY IAL 
KJleula pH Temnepatype 20° yMeHbulaercA mpuMepHo Ha 5 uac. C JambHeiuIMM 
MpOABH2KeHHeM K tory (T6usmucn, 
TaliKeHT) OH YyMeHbmaeTca ee | 
Buauauwe TeMMepaTypbl Ha nomBlenve quanay3su- Ha | uac. 


Ta6Oaunma 2 


pylOulHX CaMOK KJIelwla B yCJOBAAX ykKOpo4eHHOrO BecbMa XapakTepHo, TO y | 
WIA JaHHOu NONy AWWA DHA (B MpoweHTax) Gomee 1OXKHBIX NoNyAAuMi KeMa 
He yalocb nomyanTs 100% jna- | 
Uucno Temnepatypa cpegn, °C a y 
Haumenopanne | 4acoB z YeHPYOMEKE Cave Daa 
OMY JAH cBeTa B TemilepaTy pe, 3T0 YKa3blBaeT Ha 
Cy ae eae | 25 | 30} 95 Goulee Chak ybTATHBHbIM XapakTep 
Mallay3bl IOMKHbIX NMOMYIAWMK 
Jlenuurpayckaa 16 | 100] 400 Prato | haa u cee oles eTCA C . ie 
Kpacuomapexaa | 12 | 100] 84,710 |0 ¥ Meee | 
TousucceKan 10 100} 90,1] 0 0 — HHAMH MHOTUX AaBTOPOB O TOM, UTO 
TalrkeuTcKaa 10 100} 85,1}0 0 — B TelllyiIo SHMY HeKOTOPaH YaCTb 


CaMOK MOXKeT pasMHoxKaTbca(’,*,!°), 

Mnrepecubl pesyJIbTaTbl, NOyYeHHble B KpaliHHX BapPHaHTaX OMbITOB: B 
YCIOBHAX HelpepbIBHOrO KPyrsOCyTOUHOrO OCBeNeHHA KemlH BCexX NonysA- 
IMM Pa3BUBaJIMCb COBePINeHHO 6e3 J\Mamay3bl; B HeCKOIbKO GOoulee ocmabueH- 
HOH CTeMmeHH 37a TeHJeCHUMA MpPOABAeTCA MH B NOHO TeMHOTe, MpHyeM OHA 
yCHJIMBaeTCA B HallpaBJieHHH C CeBepa Ha wr. 

Bo II cepnu onbiros MbI mpociequIM BIMAHMe TeMMepaTypbl Ha NOABJeHHeE 
AManay3bl B YCIOBHAX KPHTMYeCKOrO (oTonepHosa WIA WaHHOi NomyAWHHU. 
[lonyueHuble MarepnavIbl (ra6uI. 2) CBHJeTebCTBYIOT O TOM, UTO axe pH He 
OueHb BbICOKHX TeMMepatypax (25°) samMeTHO CBHralorcad MOporoBble TOUKH KpH- 
THYeCKOrO (poTonepHosa HM Ken pasBuBaloTcA 6e3 Auanay3pl. VB stom cyyae 
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y CaMOK JICHMHTpayckoH NONYAAWHM XapakTep Juanay3bi ycrToiiunpee, vem 
y KJlellleH 3 OOvlee 1O2xKHIX wWHpoT. MuTepecno oTmernTb, YTO NOBbITNeEHHBIe TeM- 
mepatypbl (80—35°), npumMensapuimecd HaMM B OTJeENBHBIX BapHaHTax OMbITAa, 
HE OKaSbIBaIM Ha OpraHW3M KaKOro-J1HOO NaTOMOPHYeCKOrO BIMAHHA B OTHE 
OT TOPO, TO OTMEUAaOCL JWI HEKOTOPbIX HaCceKOMbIX (°). Sto saBaeHve uMeer, 
HECOMHEHHO, MPHCMOCOOHTeIbHbIM XapakTep; B NPHPOAHBIX yCIOBUAXB paiionax 
© AOCTATONHO BbICOKOH TeMMepaTypol B BeCeHHU HM OCeHHUL NepHOAb! Kem 
MOrYT Pa3MHOKATbCA WH MPH Oosee yKOPOUeHHOM Jue. 

SHad OOuIMe 3aKOHOMepHOCTH HOABJeHUA WNvanay3sbl y WayTHHHOrO kulema 
HETPYAHO MpeMcCKa3aTb MaCCOBOe MOABJICHHE KPaCHbIX CaMOK, a CJleOBAaTeJIbHO, 
M CHH2KCHHE YHCJICHHOCTH BPeWMTeA JWIA H3yUaeMbIX Hamu NoNnysAwul. Tax, 
B yclopuax TaikeHTa, mpu cpeyHecyTouHol Temmepatype 20°, noaBmenus 3a- 
MeTHOrO uNcsa (44%) KpacHbIX SHMYIOUIHX CaMmoK (Ta6w. 1, 2) cnexyer OK aTS 
B KOHIle CeHTAOpA — Havale OKTAOPA (COOTBeETCTBEHHO MPONOJDKUTeIbHOCTH 
Must 12 uac. 28 mun. u 11 vac. 48 muH.); nonHDI mepexoy Kk j\uallayse B 3TOM 
PalioHe mponsolizer Bo II—II] gekaqy nosOpa ‘npogomKuTenbHOcCTD JHA 
10 uac. 4 muy. u 9 uac. 44 muH., coorBercTBeHHO) 
Np yCJIOBHH, eCuIM CpefHecyTouHad TemMepatypa 
de OyeT mpeBpimatTb 15°. TIpu Gomee BbICcoKOH TeM- 
fepatType 9Toro NepHosa KOMYeCTBO WHanay3upy- 
tOULHX CAMOK MOXKET YMEHbIIHTECA, a IPH NOH Ke- 
HHH — Tlepexoq kK fMamayse HacTynHT paHbuue. 
JletyeT TaK?Ke OTMETHTb, YTO KPaCHble CaMKH M0- 
MBATCA JIMUIb B TOM Culy4ae, eC BOSelCTBHIO CO- 
TBETCTBYIOllerO CO“eTaHHA KOPOTKOTO JHA HU 
emMepaTypbl MOJBeprasiucb JIMUHHKH WM HMB! 
KJlellla, AHe B3pocuIbie CaMKH (*). StH mpelcKa3aH- 
ble Ha OCHOBaHHH HalliHX JaOOpaTOpHbIX OMBbITOB 
aHHble BIMOJIHeE COrlacyloTCA C KOHKPeTHbIMH Ha- 
JromeHuamu M. V. Koco6yuxoro, omy6suKoBaH- 
qpimu I. I. Kyp6anoppim (8). 

B HaliMx OMbITaxX UCMONb30BaIHCb Kpyrviocy- 
fOUHbIe MOCTOAHHbIe TeMUepaTypbl, HE PaBHO3SHd4- yi, Uh Pgs ae a 
j C P A 

ible CpeyHeCyTOUHBIM. Ilostomy JWJIAx cocTaBJIeHHA a en Pe ae acne 
JOIee TOUHBIX MPOPHO3OB CHeLYeT NONOMHUTETbHO — peorpadwaeckux  nonmyasunii 
BHIACHHTb BJINAHHE MOHYMKeHHbIX TeEMIIeEpaTyp HOU- (OT JHYMHKH oO B3pocsoro 
AOrO NWepvOjla, KOTOPble, KaK MOKAa3bIBaloT HaOsrome- xKsatewa): J — JIeHHHpadckan, 
aus (2), MOryT 3aMeTHO CKagaTbca Ha yBemuuennn = // — ee Le Wit 
polleHta Manay3up yioulMx CamoK. PaspaOorka 3T0- ‘ 

rO BONpoca BKJIOUeHa HAMM B MporpaMMy JlabHeHwuXx uccweqoBaHuk. Kpome 
yKa3aHHbIX oOcoOeHHOCTeli doTonepuoyuueckoH peakllnu, Treorpadpuyeckue 
MONYAUMH Kena IPOABHJIH BeECbMa YeTKNE Pa3sJIMYHANB CKOPOCTH pasBuTUA 
(puc. 1). BecbMa XapakTepHo, UTO 9TH pasIMYMA TEM OOJibIIe, YeM HH2xKE Obia 
remMepatypa B ombite. Tak, npn 15° npofsomwKUTeIbHOCTh PasBUTHA JIeHHH- 
rpayickouw nmonysawuu (OT AMYHHKH TO B3 POCOTO Kslella) OKasaiacb Ha 5 cyTOK 
Kopoue, 4em y TOnuccKOH, Mpu 20° Ha 4 u mpu 25° wa 2cyroxK. IIpu 30° pasan- 
GH B CKOPOCTH pa3BHTHA YJIOBHTb He yasocb. Kpacnoflapckas nonyaalns 
3aHUMasla MpOMexKYyTOUHOe TOJIO7KeHHe. 

PesyubTaTbl MpOBeJeHHbIX MCCeMOBaHW MOKa3bIBalOT, YTO BOMPeKH yT- 
Bep2KJICHHIO HEKOTOPbIX aBropos (°) Avalay3a y WayTHHHOrO KJewla HacTynaer 
MOA BIIMAHHEM yYKOPOUeHHOLO AHA KAaK B CCBEPHbIX (Jlenuurpay), TaK H B Ooulee 
(OKHBIX OONactax ero apeana (Kpacnogap, TauxKent, TOunucu). Becbma cxoj- 
da TakxKe C y>Ke oTMeveHHOH Aad Jlenuurpayia (7) B3aHMOCBASh MerK/ly cbotone- 
pHOJOM M TemMepaTypol: MOBbILeHHbIe TeMMepaTypbl BO BCeX YKa3aHHbIX ape- 
qamaX 3aMeTHO oOClaOsIAIOT BJIMAHHe KOpOTKOrO AHA MU MpeOTBpallawoT NOAB- 
glee J\Manay3pl. OfHako, HeCMOTPA Ha OOMIMe 3AKOHOMEPHOCTH B NOABUeCHHH 
Mvanay3bl, KOHKpeTHble NOKasaTeH STHX PeakUMH HEOMMHAKOBbI H cneluduy- 
HBI [JIA pasvl HbIX reorpatpHyeckHxX MOMYAWHH TOTO Bula. Y MeHbINeHHe ue 
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TuuecKOro (poronepwosa B HalIMX OMbITrax cocTaBu10 MpHMepHo | 4ac MpH Mpo- 
JBUXKeHHU MOMyAIMM C CeBepa Ha 10r Ha Kable 3°, OTH MoKasaTeJM BecbMa 
61U3KU HM MIpH CpaBHeHun Monynanuit Knema us Jlequurpaza u KomOpusxa (’). 
Ilpu 9TOM He ABJIAeTCA HeOKMMAHHBIM TOT (akT, YTO OOJIee IOPKHbIe NONYJIAWMH 
Kulema OOvlafaior Souee (aky/IbTaTHBHbIM XapaKTepoM j\Manay3bl. B Oovlee? 
[OXKHBIX palioHaxX Halle cTpaHbl uacTb ocoGel, Zocruraiomjan 10% u Gouee 
(ra6n. 1), Mower pasBuBaTbca 6e3 AManay3bl NpW HaIM4MH TeNIOM 3MMbI M Jo-| 
cTaTOuUHOrO KOsMYecTBa MMMM. Bce STH JaHHble C HECOMHeEHHOCTbIO YKa3bIBalort 
Ha pa3sHOKavecTBeHHOCTb reorpaPwyeckHX NONYAWMM OLHOFO HU TOTO xe Bua, 
C KOTOPO HeOOXOAMMO CUNTAaTbCA KaK MPH U3y4¥eHHH OnOOrMu, Tak WH MOCTpoe- 
HH MpOrHo30B YHCIeHHOCTH BpeLuTesaA. PasHoKadeCTBeHHOCTb 30HAJIbHbIX I0- 
NyYIAWMH Bua NpoABAeTCA MHOrOOOpasHO. B uacTHOCTH, OHA WMpOKO Tpez- 
cTaBJleHa B BUe 30HaJIbBHOH CMeHbI MeCTOOONTaAHHH y pxAa BHJOB HACe€KOMBIX, 
uTO Hallo OTpaxKeHue B MpHHIune cmenpl cranuuit I. A. Beli-Bueuxo (',”). 
BecbMa HMHTepecHo, YTO B HallMX OMbITaX Pa3HOKaYeCTBeCHHOCTh MPOABHJIAaCb 
He TOJIbKO B W3BeCTHOM creluduke 2kOMOrMYeCKHX peak (°). Kak oKa3a- 
OCb, OHA KacaeTCa HM OONee TyOOKHX u3HOOrH4YeCKHX CBOHCTB OpraHH3Ma, 
B YaCTHOCTH CKOPOCTH pa3BUTHA; 1OX%KHbIe MOMYAAWMH Kewla TpeOyioTr Soe 
addekTHBHOrO Tela WIA pasBHTHA OAHOH TeHepalluu, YeM CeBePpHEle. | 


JleHuurpaycKkuilt Tloctynuso 
C€IbCKOXO3ANCTBEHHbIt HHCTHTYT 3 II 1958 
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IKCHEPHMEHT AJIBHASY MOP®OJIOLTH A 
JI. B. AXABAJI3E 


PHCTOJIOPTHOUECKHE H3MEHEHHSA MPH 3A)KHBJIEHHH 
NOBPE)KAEHHOrO MHOKAPJIA Y KPbIC 


(IIpedcmasaexo axademukom H. H. Anurkoeoim 23 I 1958) 


B Hattelt KOJJIeKTHBHOH paOoTe (*) ObwIO NOKasaHO, ¥TO MIpH s7eKTpoLHa- 
TEPMHYeCKOM NOBpexAeHHH HepereHepHpyrowsero MPH OGKIUHHIX yCIOBHAX MHO- 
Kapa B3pOCIbIX KpbIC H OOpaOoTKe OMepupoBaHHBIX XUBOTHBIX rHuposmsa- 
TaMH HW 9KCTPaKkTaMH, MPHTOTOBJICHHbIMH M3 Cep{lla KPbIC, MOXKHO 3HaUMTeIbHO 
cCTHMYJIMpOBaTb pereHepalluio CepAeUHOM MBI. Salaya HacTosmel paborhl — 
MpocJlequTb THCTOMOrHYecKHe H3MeHeHHA B MbIlllle cepa KpbICbI B mpollecce 
3Q2KMBJICHHA PaHbl, BOSHMKUWeH MOCIe 9KCHePHMEHTAJIbHO BbISBAHHOFO MOBpex- 
eHus, IIpHBOAAMerO K OOPas0BaHHIO B MHOKapJe ouara Hekposa, NMOLoOHOro 
aH(apkty. 

MuorouncuienHble H pasHooOpasHble OMBbITHI C NOBpexeHHeM Cepia WyTemM 
HaHeCeHHA KOJIOTbIX HJIM pe3aHbIX PaH, OPKOPOB, BBeeHHEM B MHOKAapA HHOPOL- 
4bIX TeJI, HaJlO*KeHHeM JIMPaTypbl Ha BeTBH BeHEYHbIX apTepuli NpHBeM UCCJe- 
MopaTejieH K MbICJIH, YTO MHOKapy y B3POCJIbIX MJIEKOMMTAIOUINX (KpPbIC, Kpo- 
MHKOB, COOak M JpyrvX *ABOTHDIX) He pereHepupyeT, a Jedekr B cepeuHOH 
(ble 93aMelaeTCA COeCMMHUTeIbHOH TKaHbIO (7,°,°8,1°). [laromoroanaromu- 
yeCKHe JaHHble, MO yYeHHble Ha YeOBeKe NOCIe CMepTH, HaCTYMMBINeH B pasHble 
2POKH 3axKUBJIEHHA NOpaKeHHoOro cepa, NPUBeJIH HCCeOBaTeeH K TAKOMY 
Ke BbIBOLY: MbILllIla Cepia ueoBeKa He crlocoOHa K pereHepaunun (', °). Jia 
4elaBHO ObIIO MOKa3aHO, YTO yY HOBOPOXKeHHbIX KOTAT MOCJIe HaHeCeHHA Ha 
2epile KOJIOTO-pe3aHbIX PaH JeeKT MOMHOCTbIO 3aNOJHAeTCA HOBOOOPa3s0BaH- 
HbIMM MBIMICUHbIMH BOJOKHaMH K 15—20 aHio mocue onepauun (1%). 

- B uHauteii paOore MpoBOAMIHCb OMbITbI Ha B3POC/IBIX Kpbicax Becom 250— 
400 r, mpevmyuiecTBeHHO camuax. [Ip onepalivv *UBOTHOe HaXOMMsO0Cb TOT 
ypeTaHOBO-3upHbIM HapKO30M; C MOMOMUIbIO alMapata [WIA WcKyCCTBeHHOrO 
IpiXaHHa oOG6ecneunBalach SecnepeOowHaA oyaya BO3,yxXa B JerKHe Yepes 
rpaxero. Tlociie BCKpbITHA YeTBepTOrO MexKpeOePbA OCTOPOXHO paspesascs 
Nepukap u mpowsBoxuacb Gno0Kala cepaua (0,5% pacrBopoM HOBOKaHHAa). 
Ha cepequny mepeqHel cTeHKH JeBOrO *KesyOuKa C NOMOLIbIO DeKTPOAMaTep- 
MMueCKOrO KOaryJIATOpa HaHOCHJIOCb ToBpexkenue. B pesyibrate noBper- 
WeHHA MpOuCxosua MrHOBeHHAaA KOaryJIAWMA TKaHeH M OO pasoBbiBasICA Oembii 
qHapKTONONOOHbI KOHMUeECKOH (pOpMbl yyacTOK C BepmlMHO, OOparleHHor 
3 rlyOb MMoKapya. JLuamerp NoBpex*KJeHHOrO yuacTKa BapbHpOBadl OT 3 0 5 MM, 
“nyOuHa NoBpexkfeHuaA foxoxusa fo 4—5 mm. Ilocae ocymectBieHuA Koary- 
@IMM TKaHH PpyRHOH KMeTKH NOCOMHO 3alIMBaIMCb, paHa MpHCbilla/lach 


i 


>rpentounsom WM XXUBOTHOMY IOMKOXKHO HH bEMMPOBAaJIOCh 2000 eMHUIL NeHH- 


uuaauna. Jina rucromormueckoro W3yYeHHA XHBOTHbIe 3aOMBaIHcb Yepes 
1, 2, 3, 5, 7, 10, 13, 20, 30, 46, 60 u 120 qHeH rocne onepatuu. Tox onbitom 
yaxoluauch 20 »xMBOTHEIX. Kycoukn cepfila (PHKCHpOBauCb B *KUAKOCTH JleH- 
Kepa Hu 3aMBaucb B Napadun. [Ipenapatbl OKpaliMBaJMCh PeMaTOKCHJMHOM 
Ipmuxa C WoKpackoi 203vHOM m0 Maanopu x mukpodykcHom no Bax-Dusony. 

Visyaenue rucromormueckoro MaTepHasa MoKasbiBaeT, YTO Yepes MeHb Mo- 
pyle ollepalluu O6ulacTbh feekTa MpescTaBner COOOH KOHMYECKHK Oar HeKPO- 
"H3UPOBaHHbIX TKaHeli, CaMaA IeHTPaJbHaA YaCTh KOTOPOTO HAaCTOAbKO CHJIbHO 
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KOaryJIMpOBaHa, UTO MBIIMeYHble BOJIOKHAa M KJIeTKH COCAMHUTEIBHOK TKAHH B Heli 
COBepIIeCHHO UCuesalOT, H OHA BaMOMHAeTCA CeTbIO (PUOPHHAa, NeTJIM KOTOPOH 
MOUTH CIVIOUIb HHPWIbTPHPOBaHbI SPHTPOWMTaMH, JeHKOWMTAaMH, HeOObUIMM 
KOJIMUeCTBOM JIMMOMMTOB HU MoOMOJacToB. INMKapA B OOMACTH O¥Aara NOBpexk- 
JICHUA CHJIbHO Pa3BOJIOKHeH, YTONMeH H TakxKe HHHIbTPpUpOBaH SPHTPOUH- 
TaMH UH JleHKoWHTaMH. Bosee NepudepuyueckHe H rlyOOKHe 4acTH OYara MOBperxk- 
JICHUA COCTOAT H3 CHJIbHO W3MCHeCHHbIX WM OTeYHDIX TKaHeH. MpiuredHble BOJIOKHa 
yTpauMBaror CBOIO MpOMObHYyIO H NWOMepeyHy!o HCUepYeHHOCTb, TOMOPeHHSH- 
pylorcs, mMosBepraiorca riblouwaToMy HM 3epHHCTOMYy HeKpo3y HM MOUTH JIMMMAaloTCA 
ajep. B HeKOTOpbIX yu4aCTKaX HeKPOTH3HPOBaHHble BOJIOKHa HMEIOT pe3KO 
BbIPAKeHHYIO U TpyOyro WoMepeywnyio ucuepyeHHOcTD (puc. | a). Cpeau sTHx 
TKaHell MHOFO JIelMKOMMTOB HM TremMopparMuecKHx ouaros. Bokpyr ouara Mo- 
BpexK CHUA HaGMOMaeTCA CHJIbHad BOCHAaJIHTebHad PeakKUMA, BbIpakKaloulaAca 
B 3HA4MTeIbHOM MelKOWMTAapHOH MH*PuUIbTpalMu, parMeHTallMH MbILMIeCUHbIX 
BOJIOKOH, YBeIMYeHHH OObeMa UX Aep H B OTeKe TKaHeli. 

Ha 2 u 3 jenb mocae OnepalluM KapTHHa B OCHOBHOM He H3MeHsieTca. K mpo- 
Weccy BOCMaJeHuA NpHOaBIAeTCA MaCCOBOe PpaspyWeHHe eH KOMMTOB HU SPUTPO- 
ILMTOB C OJHOBPeCMeHHbIM YBEJIMYCHHEM KOJIMYeCTBA JIMMPOMMTOB HM MOMOACTOB. 
B o61acrH HeKpo3a BCTpeyaloTCA KJIeTKH B COCTOAHHM AKTHBHOFO (haromluTosa. | 
CoxpaHUBINveCaA YKMBbIMH MbBIIIeCYHbIe BOJIOKHa KpaeBOH 3OHbI MpOOJKAaIoTCcs | 
B OMePTBEBIMHe HX UaCTH, MH KYJIbTH MBI ene He OOpasyrorcd. Ha KOHILaxX 2KH- 
BbIX BOJIOKOH MOXKHO BUJeTb «MHOWHTbY — KJICTKH C YJWIHHEHHbIM ARPOM Hi 
XapaKTepHOM, PaCMOIOXKeHHOH BAOMb WIMHHOM OCU Apa 3yOuaTOH MOOCKOK 
xpomatuua (7). S{qpa KOHILOB 2KHBBIX MBI YBe@JIM4eHbI, KAPTHH JeJIeHHA B HUX 
He OOHapyxXeHO. OKkOJIO paclaBUIMXCsA MbILIeCYHbIX BOJIOKOH KpaeBOH 3OHbI 
HMEIOTCA CBOOOMHbIe MbIeUHbIe Apa. Ha 3 WeHb BOKpyr OUAara HeEKpO3sa COOH 
paeTcHd MHOFO MoOMONacTOB HW KJIeTOK COeAHHUTeJIbHOM TKAHH, UTO 3HaMeHyer 
HavalO COCAMHUTeIbHOTKaHHOH HHPHJIbTpPauuH. 

Yepes 5 WHeli mocule ONepalluH KOHHYeCKHH OUar HEKPOTH3HPOBAaHHbIX MbILIi 
ACHO OTTPaHHYeH OT XKHBbIX TKaHeH MOACOM MOJIOJOH COeMHUTeIbHOM TKAaHe 
(puc. 1 6). Maorve KieTKH COeHHUTeIbHOM TKAHH HaXOJATCA B COCTOAHMY 
AaMHTOTHYeCcKOrO HM MUTOTHYeCKOrO JeseHHA HW parMeHTawuu. Kpome Toro, 
B HeH HaXOMATCA TakxKe JIeHKOWMTHI HU JIMMCOWMTHI. OryesIeHHble OT HEKPOTH3H- 
POBaHHbIX MBI COCAHHHMTeIbHOM TKAHbIO, MbILIMLbI KpaeBOH 30HbI OOpPasy1or 
KYJIbTH, KOTOPble UaCTO CHJIbHO BaKYOJIM3HpOBaHb!l. KpaeBad 30Ha MBI, OOOp- 
BaHa, 3a He Cpa3y HayMHaeTCA FpaHyJAWMOHHEIM Ban. JtequdcdepeHiupoBKH 
B KYJIbTAX MBI He3aMeTHO, NpOAOIbHaAd HU NOMepedHad UCUepYeHHOCTb B HX! 
B OCHOBHOM COxpaHserca (puc. 2 a). 

Yepes 7 Quel moce onepallun nosc rpanyaAu HauuHaer pa3spacraTbes 
mo nepudepuu K WeHTpy Ouara HEKPOTH3HPOBaHHBIX TKaHelM, OTKUMAA HeKPO-: 
TH3HPOBaHHble MbIMeYHbIe BOJIOKHAa OT KYJIbTeM MBIT KpaeBow 30HbI. Mpmmey- 
Hble KYJIbTH, Tak ?Ke KaK HW B Iipej[bIyuyeM CpoKke (uKcallun, He eltuddepenwu-: 
pyforca WH pesKO OOppiBaroTcs. B oKpy2xarouleM HX Nosce MOTHOH coeqMHH- 
TeJIbHOM TKAaHH HaXOMTCA MHOTO JeHKOWuTOB. B weHTpe 30HbI NOBpexkeHuA 
B HeMOCpeACTBeEHHOM COMPHKOCHOBeHHH C OCTaTKaMH pa3pylllaiollHxcA HeKpo-| 
TH3MPOBaHHbIX MBIMeYHbIX BOJIOKOH, 0 XOY UX NyYKOB, HAXOMUTCA JOBOIbH 
MHOPO BepeTeHOBHAHbIX KPYIHbIX KJIeTOK C AApOM, OoraTbiM XpoMaTHHOM, ¥ 
XOPOIMO Pa3BHTOH TOHKOBOJIOKHHCTOH OKpyxaronleH ero MpoTomma3smMou,— sT 
muoOvlacTb!l. Mxorfa muo6sacrbl pacnosaraiorea pyr 3a Mpyrom, o6pasya 
memouku (puc. 2 6). Bonbuiad uacTb rpakysauui cocrouT u3 nomM6macTos, rH-} 
CTHOMMTOB HW (uOpoOacTos, a TakxKe JeHKOMNTOB, JMMPOWNTOB, SPUTPOUTO 
MW HOBOOOPAaSyIOUAXCA COCYOB. 

Ha 10 feb nocae noppexyenua OOlacTh JecbeKTa BHINOJHAeTCA CO3peBato-+} 
Ie COCAMHUTeIbHOM TKAHbIO, B KOTOPOM UeT OOPasoBaHHe KOJIIareHOBbIX BO 
NOKOH. Bowbuat WeHTpabHax YacTb O4Yara COCTOHT M3 OCTaTKOB pa3pyutalo-+ 
ULMXCH, JIMSHMPYIOUMXCA MBI, HHPWIbTPHPOBAaHHbIX SPHTPOMMTaMH VV WeliKO 
mutamu. Ilo xoy crapbix paspymlaroujuxcsa MBI, WexKaT MMO6macTE. B Kona 
KYJIbTeH MBI KpaeBol 30HbI NequdpepeHupoBKH He BHO. 
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Yepes 13 aHe mocue onepaluu mpoucxog_ur nowmHoe paccacbiBaHhe Hekpo- 
_THSHPOBAHHbIX MBIUI H 3aMelleHHe UX COCEAMHUTEJIbHOM TKaHbIO, IpeBparasouleli- 
CH B pyOell, ufeT JaibHelimee ynoTHeHue Hu CospeBaHHe pyONoBol TKaHH, 

MpH4eM OCOOeEHHO BbIparKeHHOe Ha Tpanulle C MbIMNaMH KpaeBoli 30HbI (puc. 
3 a). Motneunbie BoOKHa, 3aMKHYyTbIe B PyOMOBy!O TKaHD, noyiBeprarorca pac- 
‘Maly u daroyurosy. CoequnuteibHadt TKaHb TycTo mMpoHHsaHa cocy aM. 
'B kpaeBo 30He MbILIeYHbIe BOMOKHa Ha KOHWAaX 3a0cTpeHbl, COXpaHsAIoT Mpo- 
| AOJbHY!O WH MONepeyHylO MCYePYeHHOCTh UH OOpPacrarwoTr COeEAMHUTEIbHOM TKAHbIO, 
|B HEKOTOPbIX BOMOKHAX BCTpeyalorcA Apa muMOouNTapHoro Tuna. B py6mosori 
TKaHH MHOMNTbI He OOHapyxeHbl. BooOmie Ha 3TOM CTaWH MHOMHTOB MeHbUIe, 
yeM Ha OoJlee paHHHXx. 

Ha 20 jenb nocule onepalluu B CO3peBlieM pyOue BO3HHKalOT OUArM MHOGWIa- 

-CTOB H HOBOOOpasOBaHHbIX MBIINeYHbIX BOOKOH. Monosble BOOKHa JocTHraoT 
 OOUbINOH WVIMHbI H TOMMMHDI, CapKOMMIa3Ma UX HexKHAa H MACHCTa, OKpauiBaerca 
OHa TaK 2Ke, KaK HM CTapble MbIMMe4UHbIe BOJIOKHa, 0 Mepudepuu UX ACHO BHAA 
TOHKad CapKoulemMMa. OfHako AucdepeHyupoBku pasBUTHA MOMepeyHoH ucuep- 
4YeHHOCTH B HOBOOOPa3OBaHHbIX BOJIOKHAX He MpoucxogurT (puc. 3 6). Cuepo- 
BaTeJIbHO, HMCIOTCA YCIOBHA JIA BOSHHKHOBCHHA MbIUICYHbIX BOJIOKOH, HO HeT 
YCJIOBHM [Id UX LuddepeHWMpOBKH. OTH BOJIOKHA OUeCHb PasJIMUHbI MO creneHu 
CBOerO Pa3BHTHA H HMEIOTCH BCe NepeXOAbI OT MHOOMACTOB JO TOJICTHIX HM JWIHH- 
HbIX MbIIMCYHbIX BOJIOKOH. XapaKTepHO, YTO OHH OOPasyIOTCA He8aBHCHMO OT 
KYJIbTeH MbILUM KpaeBOH 3OHbI MH OTJeJIeHbI OT HHX MOLIHOM MpocmoKOM MNOT- 
HOH pyOWoBoH TKaHH. KyJIbTH MBI, KpaeBOH 30HbI He MPOABJIAIOT HHKAKHX 
MIpH3HakOB pereHepallun. OOpa30BaHve OTMebHbIX HeOOJIbINMX MbIMIeUHbIX 
O4a2KKOB H H30JIMPOBaHHbIX TOHCHbKHX MBIMeCYHbIX BOJIOKOHEL, MJIOTHO CKaTbIX 
MexK]y CHIbHO PaSBHTOH COCIMHUTeEIbHOH TKaHbIO, MPH 9IKCMePpHMeHTAaJIbHOM 
BbISbIBaHHH MHPapKTOB cepa Oblo omMcaHO B uTepatype (°,1°). TlosqHee 
3TH MOJOZbIe HOBOOOPas3OBaHHble MbBIMIeCYHbIe BOJIOKHa pacialaiorca HW HCuesaIOT. 
K 46 gH10 Mocse ONepalluH 9THX PacialalwoulH4XCA BOJIOKOHEL, CTaHOBHTCH MeHb- 
me (puc. 4 a), a Ha 60 TeHb OHH UuCUesatoT CoBceM. Bea O6ulacTb NOBpexkeHuA 
3aNOJIHAeTCA KOJJaPeCHOBbIMH BOJIOKHaMM, KJIeTKaMH PYOWOBOH COeMHHUTeIbHOK 
TKaHH C YJJIMHeHHbIMH ApaMw mM MHOx*KecTBOM cbaromuToB. Ilo smuKapjom 
B TOMMe pyOla BCTpeualoTcaA OTJebHbIE MHOFOAepHbie THraHTcKHe 
KJI€TKH. 
Ha 90 u 120 gun mocse onepalluu NpOuCXOsHT JaJbHellee pasBuTHe H CMOp- 
UIMBaHuve pyOloBok TKaHH (puc. 4 6). PyOel npeycraBsaer coOoh pax Nepenue- 
‘-TeHHbIX MYUKOB KOJIJareHOBbIX BOJIOKOH, B OCHOBHOM OPHeHTHPOBaHHbIX 10 
XOMy MCue3HYBINMX MyYKOB CTapbixX Mb. MuolnTbl, UCuesHyBIIMe K KOHILy 
BTOpOH HeseM OMbITa, BHOBb BCTPeyaioTCcAa, H B OOMbUIOM KOuMUeCTBe. Hapyx- 
“Had wacTb pyOlla mpelcTaBAeT COOOM WIMpOKONeTIMCTYIO TKaHb, OeAHyt0 KJer- 
-KaMH, BHYTpeHHaAA — MIOTHY1O, OoraTy1o uOpoOacTraMH HM KOJareHOBbIMH 
BOJIOKHaMH. CreHKa cepfilla B OOJlacTH pyOlWa ucTOHYeHAa. 

Ha ocHoBaHHH MpHBeeHHbIX BbIMe JAaHHbIX 0 \MHaMHKe TMCTOJIOrHYeCKHX 
-W3MeHeHHM TKaHei Mocme 2JIeKTpOqMaTepMuMYeCKOrO NMOBpexKAeHHA MHOKapya 
-BeCb MPolecc 3axKUBJICHHA MBILUL Cepia KPbIC MO2%KHO MO[pasfeUTb Ha 3 oc- 

HOBHEIX MOpoorMueckux ctTauu: 1) crajluio MM3HCa HEKPOTH3MPOBaHHbIX TKa- 
Hell u OOpa30BaHuA pereHepalMOHHOM, MOJOON COeIMHUTebHOM TKaHH B O4a- 
re NoBpexjeHus; 2) cTaMio HOBOOOPa3s0BaHHA MBILICYHbIX OUAKKOB BHYTPH 30- 
Hbl HOBOOOpasoBaHuA uM 3) CTaquIO pacnajla MoceHUX MU CospeBaHUsA pyOua. 

l-a cralua HauMHaerca C MOMeHTAa SeCKTPOAMATepMHMYeECKON KOAaTyAWMM MHO- 
‘Kapyla u fmutca 13 quel. Jia sro craquu XapakTepHBI: oTeK, KoaryJALMOH- 
HbI HeEKPO3 MBI, H COCMMHHTeIbHOM TKaHH, COMPOBOx*KalouMHCA TOMOreHH- 
Zalluell MbIIIIeCUHbIX BOJIOKOH WM MX 3ePHHCTHIM HM TiblOuaTbIM pacnasoM, HeKpo- 
30M HM MCUe3HOBeCHHEM MbIWMeYHbIX HM COCAMHUTCJIbHOTKAHHBIX AJlep, a 3aTeM TOJI- 
HbIM JIM3MCOM HEKPOTH3HPOBaHHbIX TKaHelH; WHHJIbTpallMA KOaryMpOBaHHbIx 
TKaHeli 2SPHTPOWMTaMH, JIeHKOWMTaMH, a 3aTeM JIMMPOLWMTaMM Hi nomMOuacTamy, 
THCTHOWMTapHad MHQUIbTpal4A OYala HEKPOTH3MPOBaHHIX TKaHeH, HAyulas 
B HallpaBeHuH oT Nepudepuu K WeHTpy H CompoBormaloujaica HOBOOOpaso- 
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BaHHe€M MHO?KeCTBA KPOBCHOCHbIX COCYJOB; MOIHOe 3aMellleHHe HeKPOTH3SHpPoO-) 
BaHHbIX TKaHeli PpaHyJIAWMAMM, KOTOPble PasBHBalOTCH B OCHOBHOM B pyOLo-) 
BYIO TKaHb. KyJIbTH MbILMeCUHbIX BOJIOKOH COXPaHAIOT CBOIO NONepedHyto HM Mpo- 
NOMbHYIO UCUepYeHHOCTS, He JeludpepeHUMpyiorcaA, OKPyxXaloTcsA MWIOTHOM pyO-) 
ILOBOH TKaHbIO HW He pereHepHpyioT, XOTA Apa HX HHOTa AMUTOTHYeCKH UH OYCHb) 
peMKO MHTOTHYECKH JlenaTcaA. 2-0 cTaluA HauMHaeTCA MpHOMMSHTeIbHO C 7 DHA) 
MW AwutTca Jo 20—30 qua nocsie onepauun. B sToT NepHoy B WeHTpe Ouara NOBPerxk- 
JICHHA, B PpaHyJIAWHAX, HeE3ABMCHMO OT KYyJIbTeH MbIWICYHbIX BOJIOKOH KpaeBolt 
30HbI, BO3Ie CTapbIX Pa3PYINICHHbIX KOaryJIMPOBaHHbIX MbILICUHbIX BOJIOKOH, 
m0 XOLy HX, BOSHUKaIOT MHOG/ACTHI, WemouKH MHOONAaCTOB, a 3aTeM HOBOOOpa- 
30BaHHble MbILIeYHbIe BOJIOKHA, KOTOPble NOCTHTalOT OOJbUIHX PasMePOB HM TO- 
UWHHbI, HO He MOryT HOPMaJIbHO AuddepenuupoBaTeca. 3-A cTaquaA HauH- 
Haerca c 20—30 MHA Tocule ONepallun u WWIUTCA HeoNpejeeHHO JoTOe Bpema, | 
3—4—6 mec. B 9Tor nepHok mponcxosuT pacta HOBOOOpa3s0BaHHbIX MbILLIeU-| 
HbIX BOJIOKOH, MOJIHOe HX HCUe3sHOBeHHe Ha 60 JleHb TocJe ONlepallMH, yCHJIeH- | 
HbIM (barouuTos, OOpa3s0BaHve TMraHTCKHX MHOFOAePpHbIX KJICTOK, CO3peBaHHe | 
pyOWoBoH TKaHH, pa3BuTHe B Heli KOJWaPeHOBbIX BOJOKOH HM aJIbBeOJIAPHEIX | 
CTPYKTyp, OeAHbIX KJIETOUHBIMH 9JIeMeHTamMH. PyOmwoBaA TKaHb pe3KO OTrpa-) 
HHYeHA OT KYJIbTeH MbIIICUHbIX BOJIOKOH KpaeBOH 3OHBI. 

B Haile KOJWI€KTHBHOH padore ObluIO OTMeYeHO, YTO TOCJIe MOBPexeHuA 
MHOKaplla 3JIeKTpOKapAMOrpamMa IIpOXOAuT ocTpyro, Nofoctpylo u pyOmoByro 
(pa3bl, TIPHYeM B HeEKOTOPHIX cuyYadx Ha 20—30 eHb NMocyIe ONepallHH OHA HB 
py6moBponw cba3bI BO3BparaeTcA K HOpMe, a Ha 40—5O feHb BHOBb NepeXO HT 
B pyOuosyto cpa3y (°). Mp momaraem, UTO 9TO H3MeHeEHHe 9JIEKTPOKapAHOrpaMMB! 
oObACHAeTCA TeM, UTO Ha 20—30 JeHb B pyOlle BOSHUKAaIOT OYArTH HOBOOOPA3o- | 
BaHHA MBI, a K 49—60 AHio Nocye OnepallHH OHH UCuesaIOT MH 3aMellaoTcs 
pyOlom. 

Busou. |. [locne s1ekrpoquarepMokoaryJIAWHH B MHOKapye KPpbIcbi 
oOpa3yeTcA HH*PapKTONOAOOHHIN OUAr TKaHeH THMa KOaryJIAWMOHHOTO Hekpo3a, 
pa3BHTHe KOTOPOrO MPOXOMNT HECKOJIbKO CTaM: CTauIo paccacblIBaHHusA u O6- 
pasOBaHHA pereHepupyroulen HespesOH COeAMHUTebHOH TKAHH, CTalMIo pa3- 
BUTHA MOCeqHeH H HOBOOOPasOBaHHA MbIWIeUHbIX OUAYKKOB B Helt U CTaMiO pac- 
llafla HOBOOOpa30BaHHbIX MbIIIIN H pyOleBaHHA OUara MOBPexKeHHA. 

2. Mblititb! KpaeBolt 30HbI He JequddepeHuupyiorcA HM He pereHepupyir: 
B IleHTPaJIbHOH 30HE, H30JIMPOBaHHO WH He3aBHCHMO OT KpaeB CTapbIX MBIIIIL, 
BOSHHKaIOT OUaAPH HOBOOOPasOBaHHA MBILIeCUHbIX BOJIOKOH. — 

3. Hosoo6pa30BaHHble MbIIIIbI He MOryT HOPpMaJbHO udtbepeHuMpoBaTEca, 
pacnaarorcaA MW 3aMellaorcs pyOWOBOH TKaHbIO. CleloBaTeIbHO, AIA pocta H 
pa3BHTHA HOBOOOPasOBaHHbIX MbBIIII, H€ XBaTaeT HEKOTOPbIX YCJIOBHH. 


MuctutyT MopdouiormH x»xHBOTHBIX uM. A. H. Cepepuosa Tloctynuaio0 
Akaylemun Hayk CCCP 11 I 1958 


UWHTHPOBAHHASA JIHTEPATYPA 


1®. E. Areitueuxko, Xupyprus, 7, 9 (1947). 2 H.H. Anunuxkos, O pocnaan- 
Te@JIbHBIX H3MeHeHHAX MHOKapya, Juccepraunsa, CII6., 1912. > F. Barboni, A.Ganas- 
Si, Boll. Soc. Ital. Biol. Sper., 30, Ne 12 (1954). 4A. Berent, Uber Heilung der Herz- 
wunden mit Berticksichtigung der Gravitzschen Slummerzellentheorie, Dissertation, Kénigs- 
berg, 1892. °93.P.Tecce,M.A.T ecce, Hos. xupypr.apx.,6,1 (1924). © H.T. Kars 
sner,J.E. Dwyer, J. Med. Res., 34, Nol (1916). 7 R. Kolster, Scand. Arch. Phi- 
siol., 4, 1 (1893). § F. Martinotti, Giorn. d. Accad. di Med. di Torino, 7 (1888). 
° JI.B. Tomexaes, JI.B.Axa6aq3e,H.A.3axaposa,B.Jl.MautTbepa 
ATAH, 119, Ne 5 (1958), 1° P. A. Ring, J. Path. and Bact., 62, Ne 1 (1950). 12 ‘TT. I. 
Pymsauues, JIAH, 100, 601 (1955), 


Jloknaynn AKkanzemunu Hayk CCCP 
1958. Tom 119, Ni 6 


@®HSHOMOl HA 


nl. ©. KOCTIOK 


QJIEKTPHYECKHE MPOABJIEHHA PEWMMPOKHOrO 
BOSBY KAEHH A HW TOPMO)KEHHA B OTHEJIBHbIX MOTOHEMPOHAX 


(Tpedcmasaexo axademukom H. C. Bepumaweuau 5 II 1958) 


BHyTpPHKJleTOUHOe OTBEMeHHE MOTEHIMAOB H3 OTACMbHbIX KJI€TOK WeHTpavb- 
HOM HepBHOM cucTempi(' *) OKa3alocb upesBbualino sdcbeKTHBHEIM MeTOJOM 
(Ait TOUHOTO H3y4eHHA TeYeHHA HM MpHpolb BosOyxXeHHuA HM TOPMOXKeHHA 
-B CaMbIX Pa3JIMUHbIX OTZeaxX Mo3sra. B uacTHOCTH, yxKe MepBble paOorbl, BbI- 
TIOJIHCHHbIe C MOMOULbIO STOTO MeTOJa, C HECOMHEHHOCTHIO NOKa3aJIM, YTO OCHO- 
BO Mpocreliiero Clyuad WeHTpadbHOro TOpMoxKenHA (Tak Ha3bIBaeMOro Mps- 
MOTO TOPMOXKeHHA) ABIAeCTCA MepBHUHAA THMepnomApHsalluA MOBepxHocTH 

KJIeTKH, BbISBaHHad BOSOyKMeHHeM OCOObIX CHHAMTHYeCKHX OKOHUAHHI. 

OfHako IIpamMoe TOPMOX*KeHHe ABIAeTCA UACTHBIM CJITy¥aeM WeHTpasbHoro 
TOPMOXKeHHA, HP PafOllMM CpaBHUTeJIbHO HE3HAYNTEJIbHYIO POJIb B petbsIeKTOPHOH 
MesATeIbHOCTH. OcHOBHOe MeCTO B CIHHHOM MO3re 3aHHMaeT PellMMpOKHOe TOp- 

MOKeHHe MOMMCHHAaNTHYeCcKHX pedsmeKcos. Jlo cux Op UMeIOT MeCTO NONMbITKH 
PacCMaTPHBaTb Me€XaHH3M IIPAMOFO TOPMOXKeHHA Kak MCKJIIOUeHHe HW OObACHATH 
pelluNpOKHOe TOPMOXeHHe MOMUCHHANTHYeCKUX Pe*JIeKCOB HHbIMH KJICTOUHbIMH 
mpoweccamu (*). B cBx3u C 3THM HaMH ObIWIO MpoBeeHO CHelHasIbHOe H3y4eHHe 
SJIEKTPHYeCKUX Peak OTeJIbHbIX MOTOHeH POHOB CIMHHOFO MOSra B CJyuaAXx 
THMMYHOFO PelWMpOKHOFO TOPMO*KeHHA, BbISBAaHHOrO addepeHTHbIMH MMMYJIb- 
CaM OT pa3{paxkeHHA KOXKHbIX HepBos, I] rpynbl NponpHolentHBHbIxX BOJIOKOH 
WIM HeMOCpefACTBeEHHO OPCaJIbHbIX KOPELIKOB. 

BuHyTpuKJeTOUHOe OTBEACHHE MPOH3BOAMJIOCb TPH MOMOLLM CTeKJIAHHbIX MH- 
KPO3IEKTPOMOB C AHaMeTPOM KOHUHKAa OKOUIO 0,5 w, HanouwHeHHbIxX 3 M pacrso- 
) pom xsopuetoro Kamua. M3roropeHHue MHKPOIeKTPOAOB, OMpeyemeHHe UX Xa- 
PaKTepHCTHK, MeTOJHKa OTBEJEHHA HM PerHcTpalluu NOTeHUMAaOB ONMCaHbl HAMM 
_ paHee (°-°). OcHoBHOH TpyAHOCTbIO IPH OTBeAeCHHH MOTeHIMaJIOB U3 OTJeJIbHbIX 
KJIeTOK IeHTpaJIbHOM HepBHOM CHCTeMbI ABJIAeTCA MpeosOeHHe AbIXaTeJIbHbIX 
u MYJIbCOBbIX KOJeOaHHH MO3ra. GTO ocTurasoOcb MyTeM TULaTeIbHOW cbukca- 
IMM MO3BOHOUHHKa 3a OCTHCThIe HW TWOMepeuHble OTPOCTKH; B psxAJe cilyyaeB O- 
‘MOJIHHTeIbHO ObluIa HeOOXOAHMa KYyPapHv3allMA KMBOTHOFO, HaomweHHve JBy- 
CTOPOHHero MHeEBMOTOPAaKCa H NepeBO 7%KMBOTHOFO Ha UMCKYCCTBeHHOe AbIXaHHe 
¢ joOaBeHveM KUCIOposa. 

Tlepel BBekeHHeM MHKPOIeKTPOa B BELLeCTBO MOACHMYHOTO OTJesa CMHH- 
-HOFO MOS8ra IPOW3BOAMJCA JOKaJIbHbI Hapes MAPKOM MosroBol OOosoUKH. Ilo 
-XOAy NOrpyxXeHUA MHKPOIIeKTPOMa HeMpePbIBHO KOHTPOMMPOBaJICA eFO NOTEH- 
Uva; CKauKooOpa3Hoe BO3HHKHOBeHHe MOCTOAHHOH pa3sHOCTH MOTeHWHaJIOB 

M@KLY MUKPOIIEKTPOAOM H HHAMGepeHTHbIM 3JIEKTPOLOM YKa3bIBaJIO Ha Ipo- 

KOJI HepBbIM MOBePXHOCTH KsleTKH. OCHOBHBIM MeTOZOM AudxpepeHunallHu Mo- 
TOHEHPOHOB ABJIAJIOCb BOSHHKHOBCHHEe IMKOBbIX MOTeHWMaJIOB B OTBeET Ha pa3- 
[\paxkeHne WeHTpasbHOrO OTPesKa BEHTPaJIbHOTO KOpellKa, BCIOMOFaTe/IbHbIMA— 
pacnojoxKeHne KsIeTKH B CepOM BeulecTBe MOsra, OOMbINaA BeJIMUMHAa MeMOpaH- 
HOrO MoTeHIMaa (10 75 MB), OCOOeCHHOCTH OTBETOB Ha OPTOMPOMHble HMMYJIbCbI 
(Hamuune XOpOMO BbIPAXKeHHbIX JIOKAJIbHbIX H3MCHCHHH MOTeHWMaIOB HW WHTeH- 
CHBHDbIX THKOBbIX MOTeCHIHaIOB JJIMTeIbHOCTbIO CBbIuIe 1 MCeK., COMPOBOKato- 
‘WIMXCH 3HaUHTeIbHOM CueqOBO TunepnosapHsatiuen). 

Onpirbl MpOH3BOLMJIHCb Ha KOUIKaX HM KPOJIMKaX, MOABeprHyTbIX AellepeOpa- 
UNH HOO HapKOTH3MpOBaHHbIX OapOuTypaTamH. 


1 255 


MecreloBaHHaA H3MeHeHHH MOTeHIWMaJIOB, BOSHHKAaIOWINX MpH MOHOCHHAIITH- 
YeCKOM BO3Oy2KJ€HHH MOTOHeEHPOHOB, MOATBEPAHIH pe3yJIbTaTb!, MOJTyYYeHHbI 
paHee OKKJICOM 4H 

corp. (1?), PpeHKom u 

a @Myooprcom (’). pu 

abe "a 3TOM B KJIeTKaX BO3-; 

hipen HuKaeT JiBa THA SJEKT= | 

pHuecKHX H3MeHeH HH— | 
JWIHTeJIbHbIe «CHHANTH-} 
IU 2u yecKHe» MOTeHIMAaJIbI H/ 

a AAAAAAAA MMKOBbIe NOTeHWHAaJIbI. | 
CuHanrHueckne MOTeH-) 

Pree I[MaJIbl HMEIOT XAPaKTep | 
ObICTpO Hapacraiomel | 

J 4 H IKCMOHeEHILMAJIbHOHC- 
yesaiouleH  enOvIApH-| 

W nb 3allHH J\JIHTeJIbHOCTbIO 

oKxouo 10 mcek. (puc. 1, 


AA A A TOpoH He MpeBbILlla- 


et 10 mp.Ilpu ycnue- 
HUH pa3jipaxkeHua He- 


f pBa M60 mpu ocabue- 

Puce. I. JlantetbHad Jenomipusalna («BosOyxalollHi CHHanTH- HUH HapKo3a CHHanTH- 
yeCKHH MOTeHIMas») IpH MOHOCHHanTHYecKoM (/) HM NomHCHHaN- ; 
THUeCKOM (3) Bos6y2KeHHH MOTOHeHpoHa HONS NOTEH Hai bl 
YCHJIMNBaloTCA MW MOryT 


nNepeXOuTbB MHKOBbIe. J. IHTeIbHOCTh MMKOBOTO MOTeHIMadla COCTAaBJIAe€T OKO- 
mo 1,5 mcex. Beswunua ero B pale KeTOK MpeBbiillasa BesIMYMHY MeMOpaHHOre 
noTeHitHasa. OMHaKO BO MHOFHX KJIeTKaX MHKOBbIH NOTeHWHaJl PAaBHAJICA MeM- 
OpaHHOMy WI OblJI MeHbIle CFO; BOSMOXKHO, YTO TaKHe KJIETKH ObIIM HECKOJIbKO | 
MOBpexKeHbl MUKPOITeKTpOAOM. IlnKoBbIN NOTeHINa COMpoBoxwaeTcaA Oowee 
WJIM MeHee BbIPaXKeHHOH CJIEOBOH THNMepnosApHsallveH, BeJIMUHHA MW JWIMTeJIb- 
HOCTb KOTOPOH OUeHb BaPbUPYyIOT B Pa3JIMUHbIX MOTOHeHpoHax. 

Ilpu MpaAMOM TOPMO2%KeHHH MOTOHEMPOHa, BbISBaHHOM pa3yqparxKeHvem | 
PpyNMbl MpOMpHOUeNTHBHLIX addepeHTHbIX BOJIOKOH, H3 KJIeTKH OTBOJUTCH Nep- 
BHUHAA THMepnouApHsalua, TeyveHHe KOTOPOH MpMYMepHO CHMMeTPHYHO Teue- 
HHIO JlenOApH3alHH pH BoOsOyKAaonuleM CHHANTHYeCKOM BJIMAHHH (cpaBHH 
7 u 2 na puc. 1). Bennunua runepnolapusalMu COcTaBJAeT HECKOJIbKO MHJWJIH- | 
BObT. M3mMeHeHve NOTeHWHala, KOTOPOe OTBOAHTCA B 9TOM CJIyYae, Mpelcras- 
ameT COOOH HCTHHHOe yBeIMYeHHe MeMOpaHHOTO MOTeHIMaa KIeTKH, MOCKOJIbKY | 
OHO Cpa3sy 2Ke HCuUesaeT IPH PacnOJIOXRKeHHH MUKPOIIeEKTPOMa C BHEIWHEH CTOPOHHI | 
MeMOpaHbl (puc. 2, 2). Tevenue ykKa3aHHbIX JenOAPH3alMOHHbIX WM TruMmepmo- | 
JIAPH3aWMOHHbIX H3MeCHeEHHH B MOTOHeEMPOHE MOJHOCTbIO COBNayaeT C Teue- 
HH€M MOHOCHHaNTHYecKOrO OOserueHHA HW IpsAmMOoro TOpMoxeHHA (°). 

Vismenenusa MeMOpaHHoro NoTeHMasla MOTOHeH poHa, yaaCTBYIOMerO B MOWIH- | 
CMHAaNTHYeCKOH peakItMM (CrMOaTeJbHOM WJM pasruOaTeJIbHOM petpleKce) AB- | 
JIAIOTCA OOsee CJIOXKHEIMH WM JWIMTebHbIMH, XOTA MPHHIMNHaIbHO He OTMIHUAa- | 
1OTCH OT ONHMCaHHbIX Blue. Ha Takoe CXOCTBO y2Ke yKa3blBasOCb B OMYONUKO- 
BaHHbIX paHee paOotax (°), xOTA STOT BOMpOC He GBI MpekmeTom clelMasIbHOre 
UCCJIeOBaHHA. 

OjMHounoe pas paxkeH he KOXKHOFO HEpBa, MbIMIeCYHOrO HEpBa MIM LOpcambHoro 
KOPelUKa, BbISbIBAIOMee MOMMCHHANTHYeCKOe BOSOY2XMeHHe MOTOHEMPOHOB, MpH- 
BOMUT K BO3HHKHOBCHHIO B MOCIeEIHUX JVIMTeMbHOH MenomApusallun, KOTOpaA 
Meet BOMHOOOPasHoe TeyeHHe (puc. 1, 3). OOmaa ANuTembHOCTh AenomApHsa- 
un ocruraer 0,1—O,2 cek., OfHakO BeMUNHAa ee, Kak H MpH MOHOCHHa- 
NTHYeCKOM BO3Oy2xKAeHHH, He mpeBpitaet 10 mB. Ecau B cBxH3H C yCHJIeHHeM 
pa3qpaxKeHHA WIM yJIyUMeHHeM (PYHKIMOHAIBHOTO COCTOAHHA MO3ra JWIUTeJIb- 
HbIH MOTeCHIMa MpeBbiiaeT STY BeIHUMHY, TO OH MepexoOQuT B OGDIUHDbIE 
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MMKOBBIK MoTeHywan. Ecam mocaequnii Bosuukaer B wauase pa3sBHTHA J\VIH- 
TeIHHOPO NOTeEHUMaa, TO OH He BbISbIBAeT HEMPeMeHHO JIMKBULalM NocmeLyroulelt 
4acTH JenouaApusalinn; 
» HaoOopot, culeqoBaa ru- 
| Mepnouwapusalua moc- / 2 

Jie 1HKa MOxKeT mIpn 
9TOM YKOPOTHTbBCA UH pad. 
llepeHTH BHOBb B Jleno- 
| AApH3aun1o. Onnako- —_—_—eo 
Bax MaAKCHMAaJIbHaa Be- Wek 
JH4HHA QIHTeJIbHOL Sai 
| JenOApHsalun =6mpH 
| MOHOCHHANTHYeCKOM HU *) ¢ 
» MOJIMCHHalTuyecKOM 
BO30 y XK eH HH MOTOHeii - 
POHOB MOKas3blBaerT, 4TO {0 mG Gs 
yCJIOBHA BO3HHKHOBe- 

HHA B COMe MOTOHeH- 

poHa pacmpoctTpaHai- 

werocaA BOs6yxKTeHuA ee 

ABJIAIOTCA OJMHAKOBBI- 


MH He38aBHCHMO OT TO- 

ro, B KaKom pedviekce Puc. 2. Jmrenbuaa runepnonsapusauna («topmMosslMit cHHan- 

yuacTByet KJlerka — ¥ecknit MOTeHMaJ>) TpH TOPMOXxeHHM MOTOHELpoHa, BbISBAH- 
HOM pa3qpaxenuem I rpynnpl mponmpvouentuBHElx acdpepeHTHDIXx 

MOHOCHH allTH4eCKOM BOJIOKOH (/) H pa3qpaxKeHHeM koxHOrO Hepa (3); 2 — Nosmyyuena 

WIM MOJIMCHHANTHYe- mpu pacnomoxXeHHH MMKpOaTeKTpoda HelMocpeACTBeHHO Bose 

CKOM. ECW OTBOXATCA MOBepXHOCTH TOpMO3MMOro MoTOHElipoHa; Ha 4 — MoKa3aHO pu 

JWIMTeJIbHbIe MOTeHILMa- Sobol CKOpOCTH pasBepTKH Haao THMepMoApMsalluH, BbI- 

fe 3BaHHOH pa3paxkeHHeM KoKHOrO HepBa 
JIbI WeJIOW PPyMMbl MO- 


TOHeH POHOB, TO B 9TOM 

cilyuae HMeeT MeCTO HHaA 3aBHCHMOCTb — MOHOCHHAMTHYeCKOe BO3sbyxKMeHHe 
CBA3aHO C BOSHHKHOBeCHHEM MOIIHbIX MMKOBbIX MOTeHIMaJIOB MPH OYeHb He3sHa- 
-YHTeJIbHBIX JVIMTeJIbHbIX, MOJMCHHAaNTHYecKOe —C O4eHb CaObIMH MHKOBbIMH 
MOTeHIMaslaMu Ha (pOHe MOUIHbIX JIMTeIbHBIX NoTenwuanos (*°). anypie BHy- 
TPUKJIeTOUHOLO OTBEJEHHA MOKASbIBAIOT, UTO TaKHe Pa3JIH4HA MOXKHO OOBACHUTH 
JIMIb Pa3JIM4HbIM COOTHOLMIeHHeEM B Ppynne KOJMUeCTB PaspHAKAIOUINXCA UH NOL- 
MNOPOTOBO-BO30yKJCHHbIX KJICTOK. 

IlporuBponomoxXHOl peakiMeH, KOTOpad MOXeT ObITb SaperHcTpHpoBaHa 
B MOTOHeMpOHaX IIpH BO3HHKHOBeCHHHM MOJMCHHANTHYeCKUX PedJICKTOPHBIX pe- 
aKWHH, ABJIAeTCA JWIMTeIbHad FUNepnomApH3sauluA. CKPbITHIH MepHo ee BO3HHK- 
HOBeCHHA COOTBETCTBYeT CKPbITOMy MepHOy MemoAPH3alMOHHbIX H3MeHEHHH, 
JWIMTCIbHOCTh Tak7Ke MOXKerT Jocruratb 0,1—0,2 cex. MakcuMambHaad HHTeHCHB- 
HOCTb THMepnouApH3alluu, 3aperucrpupoBaHHadA Hamu, cocTaBlana 15 MB 
(puc. 2, 4). B nepnoy runepnorapusallun Mpoucxo_ulo TOPMOXxKeHHve paspaOB 
MWKOBbIX MOTeHIMaJIOB B MOTOHeMpOHax. OcoOeHHO XOpOLIO 3TO MOXKHO ObIIO 
HaOOaTh, CCIM KleTKa JO pa3paxKeHud HepBa HaXOMMaCb B COCTOAHHMH CTOH- 
KOM PHTMMYeCKOM AKTHBHOCTH; pa3sBHTHe THMepnoMAPHsaMH BbISbIBAIO MOMI- 
Hoe «MOUaHHe» KIIETKH, KOTOPOe JIHIOCb JO BO3BpPalleHHA MeMOpaHHOroO N0- 
TeHI[Hala K Hava/IbHOMy ypoBHio. JIMuIb B HEKOTOPbIX Cly4aAX, MpH OCOOeHHO 
MHTCHCHBHOM PHTMHYeCKOH AKTHBHOCTH, Pa3pxAbl MMKOBbIX NOTCHI[MaJIOB BO- 
300HOBIANHCh ele JO MOMHOTO HCueSHOBeHHA FHMepnouApHsalluu; Mp ITOM 
MMKU OKa3bIBaJIMCb HECKOJIbKO YBeJIHYCHHBIMH (YTO H AOJIXKHO MMETb MECTO B 0O- 
JacTH aH3JIeKTPOTOHA). 

Takum oO6pa30M, 2JIeKTpOHSHOMOrM4eCKMM BbIPaxKeHHeM PelMINpOKHOFO 
TOPMOXCHHA MOTOHEMpOHa ABAAeTCA AMHTeMbHaA TuNepnouApusallaa ero NO- 
BepxHocTu. J HTeMbHOCTh FHMepMOAAPH3AalHU BIONHE COOTBETCTBYET MWIMTEJb- 
HOCTH PCILMMPOKHOFO TOPMOXeHHA MOCMe ONMHOUHOFO CTHMYJa, yYCTAaHOBJIeHHOTO 
Camotimoppim u Kucenespim ("). Kak 4 mpH npamMoM TOpMoxKeHuH, runepnous- 
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pu3allua B 9STOM Cay¥ae ABAeTCA NepBHYHOH, He CBA3@HHOH C HaJu- 
yHeM =‘ TIPeIBAPHTeJIbHbIX BO3OyXKalolluX  BIHAHHH Ha MOTOHEeH POH 
(puc. 2, 4). [ipapga, B HeKOTO-| 
pbIX CuLy¥adx (B OCOOeHHOCTH IPH 
pa3j[paxkeHHH OPCaJIbHbIX KOPelII- | 
KOB) H3MeHeHHA MeMOpaHHOTO M0-> 
TeHUHadla MOPIH HOCHTb H Ooulee? 
CJIOKHbI ~=XapakTep, Halpumep) 
[swe HavaJIbHat JenoApHsalua mMepe-_ 

XOMMIa 3aTeM B PHMepmouApH3a- | 
wo. OgHako OObIUHO H3MeHeHH- | 
AMM YCJIOBHH pa3/[paxkeHHA MOXK-| 


Puc. 3. eisai be aie Cee HO ObIIO pasleHTh enomapusa-| 
THBHOCTH KJIeTKH (T10-B omy, lp : 

HelipoHa) B MepHO «CIOHTaHHOM» enosApH3allun. HHO WM PHNepnOmAPHSallMio 6 STS 
] — mMKoBbIe NOTeHUHabt B OOBIUHEIX yCoBHAX, ACHO MOKA3bIBAeT, YTO TAKAA COMK- 


och. 2 — u3MeHHHe HX NpH AenonapHsalnn HOCTbh CBA3aHa C OJHOBPeMeHHbIM | 
JleHCTBHEM Ha KJIeTKY HECKOJIbKHX 
PasIMUHbIX pedIeEKTOPHBIX BMAHM — BOsOyKMaloulNxX WH TOpMOsAUIHX. Bos- | 
HHKHOBeHHe JWIMTeEIbHOM  CHIbHOH YrunepmoJIApH3alHH B MOTOHEHPOHAaX MBI! 
OOHAPYXKMBAJIM JIM NOCe pasqpaxkenni umceaTepaibHbIX HepBoB. Kourpa-| 
JlaTepaJIbHbIM HMIMYJIbC BbISbIBAJI YeTKHe WH3MCHeEHHA JIMINb B MpOMexKyTOU- 
HbIX HelipOHax, Tle MOPIM BO3HHKaTb KaK BO3O0yMTeJIbHbIe, TAK H TOPMO3HBIe } 
mpolleccbl (ocBeleHHe HX Oyer Tao B Apyrom cooOmenHuH). Ec MOTOHEH POHbi | 
NO pa3paxkeHusA HaXOMJIMCb B COCTOAHHH CTOHKOH PHTMHYeCKOM AKTHBHOCTH, 
TO B TaKHX CJly4aAX MOLJIO MIPpOHCXOAMTh BPeMeHHOe MpekpaleHwe HX pasps- 
JOB, He COMPOBOxarouleecA KAaKUM-JIHOO HHbIM H3Me€HEHHEM MeMOpaHHOrO M0- 
TeHiHala. Takue JaHHble MpHBOAT K 3aKJIOUeCHHIO, YTO PelILHMpOKHOe TOPMO- 
*KeHHE, BbISBAHHOe KOHTPaJlaTepaJIbHbIM HMITYJIbCOM, CKJIabIBaeTCA He B MOTO- 
HelipoHax, a B IIPOMeXKYTOUHBIX HeHPpOHaXx. OTO 3aKkJIOUeHHe MOJHOCTHIO Cora: 
cyeTcad C pe3yJIbTaTaMH H3y4YeHHA H3MeHeHHH NOTeCHILMaJIOB MO3FOBOM MOBepxX- | 
HOCTH IPH pel\HMpOKHOM TOpMoxeHHH (1%), KOTOPbiIe TaK2Ke MOKA3bIBAalOT, UTO 
uMceaTepaIbHOe TOPMO*KeHHe MepeKpeCTHOTO IKCTeEH3OPHOFO pedieKca NOKa- 
JIM3yeTCAH B KJICTKAX BeCHTPaJIbHOTO poOra, a KOHTPaJlaTepaJIbHOe TOPMO*KeHHE 
unceslaTepasibHOoro dwleKCOpHoro — B KJleTKaX JOpcaJIbHOrO pora. 

Hy B OJHOM Culy4ae MbI He HaGs0aIM MPH OMMHOUHBIX pa3paxKeHHAX BO3- 
HHKHOBeHHA B KJIeTKaX CIHHHOFO MO38ra TOPMOXKeHHA, KOTOPOe MOFIO Ob! ObITS 
HeMOCpeCTBCHHO CBA3aHO C enOApH3allvelh MOBePXHOCTH (KaK 9TO, T0-BH- 
JMMOMY, BO8MOXKHO B KJleTKaX MO32KeuKa (1%)), JlenomapusallHOHHble Mpoleccss | 
ABIANUCh JIMIb MPHYHHOH BO38OyxKeHUA KeTKH HW IPH JOCTH2KeHHU OMpeje-| 
JI@HHOH BeMUHHDI (10 MB) BCerfa TeHepHpoBasH NMKOBbIA NMoTeHuMal. Bomee. 
3HAUMTeJIbHOe CHH2KeHHe MeMOPaHHOrO NOTeHIMala HaGMOMasOCb JIMUIb B He- 
KOTOPbIX KJleTKaX OT IIPHYHH, He CBASAHHbIX C pa3paxKeHHeM; HO MU B TOM 
ciydae, ake ecJIM OHO AOCTHTaJIO BeJIMUHHbI B 30 MB (KOTOpad HHKOra He Ha-| 
OlofaeTcA pH MocrymeHun acbepeHTHoro uMmiysbCa), MMKOBbIe MOTeHIHAaJIbI 
B KuleTKe He NOfaBATHCh. HaOmtofaloch JMIIb YMeHbINeHHe HX aMMINTYAbI 
uacrorsl (puc. 3, 2). Takum 06pasom, 0ObxACHeHHe NIpUposbl TOPMOXKeHUA MPH Ta-_ 
KHX pa3f[parxkKeHHAX MapaOMOTH4eCKMMH H3MeHeEHHAMM B KJICTKAX HeEBO3MO2XKHO. | 
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